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Pollution characteristics of metals and nutrients in different regions of Lake Taihu based on diffusive gradients
in thin—films technique

ZHOU Chun-yang', GUAN Dong—xing', HAN Yong—he', PAN Yue', FANG Xu', WANG Xing—yu', ZHENG Jian—lun', LI Ya-qing"?, WEI
Tian—jiao', ZOU Yi-tao', CUI Xin—yi', LUO Jun"

(1.State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023, China;
2.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Concentrations of metals and nutrients in water and sediments from 7 different regions in Lake Taihu were measured using in situ
diffusive gradients in thin—films(DGT) technique. Their regional pollution characteristics were evaluated. Results showed that the concen—
trations of metals and nutrients measured by DGT were lower than those by chemical extraction. Simultaneous measurements of multiple ele—
ments at ultra—low concentration levels were obtained using DGT. No obvious differences were found in DGT-measured concentrations of
metals in water among 7 regions, while large differences were observed in DGT-measured concentrations of metals in sediments among these
regions. Iron, As, Zn, Ni and W were heavily polluted in Zhushan Bay, Meiliang Bay and Lake Gong, compared to the central Lake, Lake Xu
and East Lake Taihu. Overall, the order of DGT-measured concentrations of metals in sediments was Fe>Mn>Zn>Ni>As>W>Co>Mo>Cu.

Unlike metals, the average P concentrations measured by DGT in water were high, with the highest value(83.2 pg-L™") appeared in Lake
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Gong. As for DGT-measured P in the sediments, Zhushan Bay, Meiliang Bay and Coastal region were heavily polluted, with the highest val—

ue of 500 pg- L™ detected. By comparing P concentrations in sediments with those in water, it was found that the sediments in Zhushan Bay,

Meiliang Bay and Coastal region probably acted as P sources, which potentially released P to the overlying water.

Keywords: Lake Taihu; DGT; precipitated zirconia gel; P; speciation; regional pollution
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Figure 1 Regional partition and sampling sites in Lake Taihu
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Figure 2 Schematic view of in situ water monitoring using DGT
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Table 1 Parameters used in concentration calculation of metals and
P measured by Chelex— and PZ-DGT

| VomlL Vaiml  fi/% b (Ea'fz;mozc' s") Aglem  Afem?
Chelex— Cu 1 016  80° 6.23¢ 0.088 251

DGT  Zn 6.08*

Fe 6.11°

Mn 5.85°

Co 5.94°

Ph 8.03

Ni 577
PZ-DGT As 10 016  96.9" 6.32" 0.088 2.51

Mo 98.9" 742"

W 99.5 6.63°

P 96.2" 6.05"
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Table 2 DGT measured concentrations of five metals in 29 sites

in Lake Taihu
;;)fi BB B pg- L i/ﬁugﬂfj’
Cu Zn Pb Ni As
1 0.82+0.39  4.40+2.11  0.19+0.01  2.05+0.05 0.27+0.01
) _ _ _ _ _
3 0.34+0.19  0.80+0.36  0.05+0.04  0.59+0.12  0.13+0.01
4 0.15+£0.05 0.85+0.47 0.05£0.02  0.26+0.10 ND
5 0.39+0.05 2.72+1.22  0.35+0.16  0.45+0.10  0.25+0.02
6 0.41+0.30  1.68+0.37 ND 0.37+0.20 ND
7 0.38+0.02  1.01+0.18  0.05£0.01  0.27+0.01 0.26+0.01
8 0.61+0.42  2.40+1.49 0.21£0.02 0.61+0.27 0.27+0.01
9 0.23+0.02 ND ND 0.39+0.03  0.18+0.01
10 0.36+0.02  1.48+0.01 0.05+0.02  0.71+£0.04 0.12+0.05
11 0.28+0.03  1.73+0.17  0.05+0.03  0.48+0.28 0.27+0.06
12 0.40+0.03  0.88+0.02  1.54+0.15 0.25+£0.07 0.26+0.10
13 — — — — —
14 0.22+£0.01 0.51+0.19 ND 0.18+0.03 ND
15 0.19£0.11  0.65+0.16 ND 0.16+0.06 ND
16 — — — — —
17 0.34+£0.06  1.62+0.93 0.10£0.02  0.42+0.24 0.19+0.03
18 0.22+0.01 1.09+0.27 ND 0.18+0.07 ND
19 0.29+0.02 ND ND 0.25+0.14  0.24+0.08
20 0.23+0.09  0.18+0.08 ND 0.79+0.04 ND
21 0.45+0.03  1.12+0.09 ND 0.41+0.14  0.11+0.06
22 3.87+0.97 242+0.97 0.10£0.05  0.14+0.01 ND
23 0.21£0.02  0.11x0.06 ND 0.14+0.01 ND
24 0.26£0.19  0.67+0.07  0.03+0.01  0.17+0.01 ND
25  0.40+0.32  0.78+0.50 ND 0.19+0.11 ND
26 0.15£0.01 0.21+0.10 ND 0.10+0.04 ND
27  0.14+£0.02  0.42+0.21  0.09£0.05  0.14+0.04 ND
28  0.13+0.01 1.22+0.03  0.04+0.02  0.27+0.09 ND
29 1.60+£0.80  0.99+0.13  0.06+0.05  0.08+0.03 ND

E: ="K DCT HERAE MR , A AT EUH s ND KR ik
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F10.11~4.40 pg- L™, AR Cu B 85 R H s0R 22
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Figure 3 Concentrations of six metals measured by Chelex—-DGT in sediments
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Figure 4 Concentrations of three metals measured by
PZ-DGT in sediments
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Figure 5 Phosphorus concentrations measured by PZ-DGT in

water and sediments
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Table 3 Comparison of sediment P concentrations measured by
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Table 4 Correlation matrix between different metals and P in

sediments

P Fe Mn Zn Ni Co As W
P 1
Fe  0.40%* 1

Mn — — 1

Zn 030 040 — 1

Ni  0.37*% 0.52%% 0.13 0.81** 1

Co — 042% 0.10 0.57#* 0.53** 1

As  0.53%F 0.46%*% — 0.13  031* — 1

W 0.72%% 023 0.10 037*% 0.50%% — 0.52%* |

H—FR r’<0.1;* FIR P<0.05; % R P<0.01,

PEFE—UE] 7458 (Fe B As #HCRECH 046,
As Fl W AHSC R EOH 0.52) 0 J350,Zn 5 Ni (AR
i, K 0.815 BARTEAII TR X PR 4 Jm A7
WS SR R (H AL BE— PR T A [ 4 T A iR
P St

3 #ig

(1) KWK 4 8 19 DCT 45 55085 & i B A A
fiK, 1A DGT A 8504 P& & , o LA ILTE Ao
TG N, X TR P A S ST BT LUIAE 1,
AL A TR IR P OB, DA H I kT
P FEOKIRE B

() KBTI &8 1) DCT HUS T RER
K, Zn Ni Fll As TEAZ 11 TS ARG ST I+ IX
V5 YL P E i LA 4 S W) 43R kT A B
i, I TTT YR . DCT ARUAS P i F ik,
oA LA L MR R X5 e ol e, HLA%
LS R VAU RR A o AT BEVE R P I AF 3 A 1E
TEAERROR B R o

(3 AR T A A, FE KR P 5
As AW A H BLEA — 800k XU K IR & & SR 1L IX
BT e PERE S A S A DR, N T B AL R,
Fe 55 As,Zn Fll Ni 5702 Z [0 52 g 3 10 A0 G, Ui B
DU L 2K IR5 Yuil & L2 Fh & 8 2 A 15 Y e X
R
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