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MAYingqun, CHI Minghui, WEN Quan, CAO Wei, QIN Yanwen", LIU Zhichao, YANG Chenchen

Water Environmental Management and Research Center, Chinese Research Academy of Environmental Sciences

Abstract In order to understand the effect of phosphorus release from sediment on water pollution, the diffusive
gradients in thin-films technique ( DGT) was introduced to clarify phosphorus fluxes and its influencing factors in
sediments in Fen Lake, Liansidang Lake and Beiguandang Lake in northern lacustrine areas of Jiaxing City. The
effect of phosphorus release from sediment on overlying water was evaluated. The results showed that concentrations
of soluble available phosphorus ( DGT-P) in sediment water interface ( SWI) displayed various trend at three
sampling sites and generally showed the following decreasing order: Liansidang Lake (0.735 mg/L) >
Beiguandang Lake (0.154 mg/L) > Fen Lake (0.077 mg/L). In terms of vertical distribution, the concentrations
of DGT-P in the surface sediments of the three lakes were higher than that of overlying water. But the situation was
different within the range of +10 mm at the SWI; there was no obvious concentration gradient of DGT-P at the SWI
of Fen Lake, indicating that the phosphorus release capacity of sediments to overlying water was weak, while that of
Liansidang Lake presented an obvious concentration gradient and had a strong phosphorus release capacity, and that
of Beiguandang Lake was between the two. From the perspective of the phosphorus release fluxes at the SWI, the
phosphorus release flux of each lake sediment had a limited effect on the overlying water. Among them, the

phosphorus release flux at the Liansidang Lake SWI was the highest (0.490 mg/(m*- d)), and its contribution to
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overlying water was also the highest (1.93%), which showed the source of phosphorus. The second was

Beiguandang Lake, whose phosphorus release flux was 0. 047 mg/(m’- d), and its contribution to overlying water

was 0.24% . The phosphorus release flux at the SWI of Fen Lake was close to O and showed a phosphorus sink.

Correlation analysis showed that the migration and transformation of phosphorus was significantly affected by the

reduction and dissolution of iron oxides in SWI, meanwhile attention should also be paid to the influence of organic

matter mineralization on phosphorus release in sediment.
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Fig. 1 Distribution of three lacustrine sampling sites
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Table 1  Comparison of phosphorus fluxes in sediment

water interface in different basins

PICEN

BEREHGE fit/( mg/(m® - d) )

AR by
=PRI )

SRR )

0.323~0.619

-0.001 7~0.005 5

-0.001 6~0.006 8

Hiitel ~0.21~0.65
K gy 12 0. 058 ~0. 553
FoAmw 0.18~1.03
T A 1 122 0. 118 ~0.265
i) -0.027 ~0. 006 3
3K R 2 1.14~1.44
F LT ARG X (AHF5T) ~0.000 4 ~0. 490

HENY 5 FALE G AL 57 2% 1 F5 0 X, Tolk Al
JER AR UK = IR A A 22, Ko i A
O ML 5 DU b e i il 1 (R Wl ik
JE 53500 829. 91 F1862. 94 mg/kg) o HIRIEN 7 AN
E GO b SRR A 22 A K, {E 3 DGT-P B
T B A 2EE 10 A, X AT BB IX 2 NI DU
AFERBEAYERCA G, A 3 al LUA iR
FERTDTRW) DGT-Fe (1) BEGHE 1M 1.435 mg/(m” - d),
ALE (0. 938 mg/(m® - d) )it 1. 53 fF, WG R
P RO i ) B SR A 3 i ied i T -5 AR
e B R CE A O I E R U IR BRI
s A K= SR B A5 2 B T e T /N T
BT BB N 767. 14 mg/kg, /N T35 AL
B, INZ DR s 9 DGT-Fe (1) 97 i
e, S EBOLDUR Y- EBDK S DCT-P R il 2
K.

2.3 mARY- LB EBERRR N E R

WA A= W) R AL i AR 52 R ) W) B AL
FZ RN ZEE N, AR (Eh pH E S (DO) |
A= 1 LA B A AL I 25 0l RE 2 i AR - B K
AT B 1 5 40 R R A et RO B4R
PR ARG A 2o R PR O I A P AR A 2
KA R R R AR R B

W nT LA 1< 2% T W BRE AT DTS A 25 BR K AR
Wl 5 70 R A SR R BE oh AR A ) i 2R 08 i
fige 81 g B HG e ) 0 T R B AR AR A R
AWESE U WS AL E B R AR S UTRR -
7 K B DGT-P 5 DGT-Fe( 11 ) . DGT-Fe 5
DGT-Mn ¥ B 22 [8] B £7 76 B i 25 TEAH OGOC & (3R
2) , M MAH K RBORE, DGT-P ¥k J& 5 DGT-Fe (11)
W FEE 1) AH G i i, U BH T AR - B K A T )
KW HCE Fe (1) R B V1A G, Rk Ak
Yk JEAR T DU th e KRR, 45
A B3 ATHL, YRR SR BT Fe (1) A1 Fe
TR B4 58 0,007 F10.046 mg/(m® - d) , i
FART G AL E R A L, BETE I AL E
Vi RAE SR Z DU B S A i e R B R i
PR, REOX 2 AN RAE s DT b 8 1 R s o
B

Bk AL W) 8 e 5 i S ST R Th B
HAN , AP A o i 55 2ok 7 0 2 AR ) v gk 1)
KRR TEE R ED W, wR 2
PRI A UURR ) h il i R . R 5 B, DUAR
FLBR K A nT i 0 R AN AZ Fe (1) Wk BE
S I 2 VTR R WL AR e R 0
Ry vh AT 35 T W 1 8 S o 2 DR W b A L
WAk 3 R 1 R, AT AL A A T S BT
R S 5% S b 1) B KRR LR A L
T F 95 i 7 B O RIS 2 K MR b By v R Rl
ORI BE Ab FAH XS 38 JR 451, i — 20 S B Yy
KA AR TS By R A Vs i, R AR 3R SRR A oh
ORI L K K B, SRR S TR W
BHLHE N 2.29% , B FALTENS L E %
KHEA (A3 R 4. 27% F15.63% ), [R] B 153 8 %
FESCUTRR Y b S B Tk B A B S W00 3% AL B R
FERUIG, Xt AT BB SO I % A B 5 R A AT
Y A HLT AR fb ik B RS R 2 Ik

g5 b, w4 i G X UL i Y s 2
Fofr R 25 L [m] 4 FH A 45 R, L v 2 4R Ak W o i i i
A LT 0 Ak o 72 35 7T e 8 35 U0 AR W ik 4
FPAEEE W, B AR5 W DDA OC, (B
DGT-Mn B3 [a] 28 4k (& 2 ) FlBE il = (18] 3) 1
WA BRI — B0, X DI B 8 52
e 3 55 1 — 2D R



552 1 L REAE 3 T G AR5 XU TR W Wl B T i Ak B S5 i R R Y - 217 -
x2 AREMFRERNRY- EE/AKFE DGT-P.DGT-Fe( Il ) DGT-Fe, DGT-Mn ik 10X 45347
Table 2 Correlations between DGT-P . DGT-Fe( Il ) \DGT-Fe and DGT-Mn concentrations in
samples from three lacustrine sampling sites
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Table 3 Contributions of diffusion of phosphorous, iron
and manganese from sediment to the overlying water

in three lacustrine sampling sites

WiH eIty Uris EWY  ALEG
DGT-P -0.0004 0.490 0.047
R E =/
DGT-Fe( Il ) 0.007 1.435 0.938
(mg/(m?-d))
DGT-Mn 0.358 0.203 0.227
T 0.03 0.12 0.09
K R B/ .
123 0.05 0.06 0.05
(mg/L)
L4 0.05 0.15 0.15
T -0.01 1.93 0.24
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TE: KA 181 m I 2. 24 m, JLE A 2. 30 m,
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