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Temporal-spatial Distribution and Pollution Assessment of Dlssolved Heavy

Metals in Chaohu Lake f4 |\ ,-*"f
WU Lei"”, LIU Gui-jian' ", ZHOU Chun-cai', LIU Rong-giong' i <« < F
(1. School of Earth dnd Space Suences University of SC‘ICI]LC dnd Technology of Chlnd Hefel 230026, (China; 2. Anhui Agd,demy of
Env1rbnmental S(;énce and Research, Hefei 230022 hlna,) 4 V5 ] ..»r' -
Abstract; Surfdca- water ‘samples were co].lected-fm c&ere-fnt seasons from Chaohu Ldke to determine the concentratiofs and potentlal-“'

environmental 1mpac‘ts of nine dissolved heavy metals (Asg ‘Hg, Cd, Cu, Pb,.Zn lI|l'Cr N1, aqd Co). The concentrations “of ;the
selected heavy|metals ‘were determined by 1ndqct1vely coupled plasma-optical emission spectrometry (ICP-OES, ICAP6000 series ).
The single pollutlon index method and integratéd pollution/index method were used to evaluate the potential environmental impacts. The
resul!§ 1ndlcated that the contents of dissolved As, Cd, Ph, and Cr in Chaohu Lake were lower than the limitations of Grade | of the
Env1r0nmental Qufality Standards for Surface Water (Gﬁ 38-38 290‘2) while Cu and Zn were within the limitations of Grade I -1l and
Hg was w1th1n the limitations of Grade I - Il. The contents of Ni and Co were far below the limitations. The concentrations of the
selected .heavy metals (Cu, Pb, Zn, Cr, Ni, and Co) varied among seasons and areas. Elevated concentrations of Cu, Zn, and Ni
were found in summer, while elevated contents of Pb, Cr, and Co were found in autumn, autumn, and spring, respectively. Trace
elements in the western part of Chaohu Lake (especially in the northwestern part) were higher than those in the middle and eastern
parts for autumn, winter, and summer. Significant positive correlations were found among Cu, Pb, Zn, Cr, and Ni in the surface
water, suggesting that these elements may derive from similar sources. The values of both the single factor pollution index and
integrated pollution index of the selected elements in the surface water were far less than 1, suggesting that the environmental impacts
could be regarded as negligible. The integrated pollution indices in the western part of the lake were higher than those of the middle and
eastern parts on a one-year timescale, and the integrated pollution indices in each lake area followed a pattern of wet season ( summer)
> normal season (spring and autumn) > dry season (winter).

Key words : Chaohu Lake; dissolved heavy meals; temporal-spatial distribution; pollution assessment
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Table 2 Concentrations of dissolved heavy metals in the surface water of Chaohu Lake and other lakes or reservoirs/pg-L "'
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Table 3 Average concentrations of dissolved heavy metals in the surface water of three areas of Chaohu Lake in different seasons/ug-L "

T X 35§, Cu Pb Zn Cr Ni Co
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Fig. 3 Spatial variations of concentrations of dissolved heavy metals in the surface water of Chaohu Lake in different seasons
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Table 4 Pearson’s correlation coefficient between contents of

dissolved heavy metals in the surface water of Chaohu Lake

B Cu Pb Zn Cr Ni
Cu 1

Pb 0.571* 1

Zn 0.419*  0.658™ 1

Cr 0.552*  0.845™ 0.617" 1

Ni 0.042 0.425%  0.666™ 0.524™ 1
X% Cu Pb Zn Cr Ni
Cu 1

Pb 0.681* 1

Zn 0.667*  0.666™ 1

Cr 0.671*  0.747™ 0.767™ 1

Ni 0.824*  0.627°  0.727™ 0.574™ 1

1) * F/R P<0.05, * * /R P<0.01
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MG, Zn BB O EET T 2hRERRAE (SO 70 2
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R e, 7 EAR DG BT T 2.
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i Table 5 Etaluatiofiresults of surface water quality per/heavy metals) & | - '
T - r:['\s. : i Hg - eFr v ,CU = Pb H,‘""Zn“ ﬂ.Cr Ni s Co =
e i 1-v 7 i y I iF | al i
“ b e, 1=V BV ! ] Dol mmrme e
=/ 14 r-m | 1y ¢ f1 I I I
L e 41 1~V I 4 14 7 1 -1 I
F6 HMRBKEWASELETHEN
Table 6  Pollution index of dissolved heavy metals in the surface water of Chaohu Lake
=4 Wik HN TG HAEE(P,) ‘ LE A TEYAE R
Cu Pb Zn Cr Ni Co (D
FE WX 0.0015 0.063 9 0.0107 0.065 6 0.1207 0.0003 0.043 8
s g X 0.001 4 0.0529 0.008 1 0.0520 0.067 8 0.000 1 0.0304
AWK 0.001 3 0.0363 0.003 0 0.0260 0.0439 0.000 1 0.018 4
SRRSO 0.001 4 0.0520 0.0076 0.0493 0.0793 0.0002 0.0316
P 0.002 1 0.0453 0.002 3 0.0352 0.0913 0.000 3 0.029 4
pes P X 0.0017 0.0299 0.0007 0.0203 0.058 1 0.000 1 0.018 5
KWK 0.0015 0.0245 0.0010 0.0222 0.053 4 0.000 1 0.0171
R 0.001 8 0.0347 0.001 4 0.0266 0.070 1 0.0002 0.0224
FEWIX 0.0022 0.0367 0.005 1 0.0313 0.1016 0.0002 0.0295
%% X 0.0022 0.0420 0.004 2 0.0345 0.067 8 0.000 3 0.0252
AKX 0.002 4 0.0479 0.005 7 0.040 5 0.068 0 0.0003 0.0275
SRRSO 0.002 3 0.0413 0.005 0 0.0347 0.0816 0.000 2 0.0275
P 0.0117 0.044 3 0.1354 0.0346 0.1815 0.000 2 0.068 0
e P X 0.0116 0.0333 0.026 9 0.0107 0.1245 0.000 1 0.0345
FRUIIES 0.0139 0.028 5 0.008 7 0.004 8 0.1188 0.000 1 0.029 1
WY 0.0122 0.0366 0.066 4 0.0189 0.1463 0.0002 0.046 8
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