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Contents, Forms and Distributions of Heavy Metals in Surface Water and Sediments from Yangtze Estuary
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Sediment Sciences, Ministry of Education, School of Environment, Beijing Normal University, Beijing 100875, China )

Abstract: Contents, forms and distributions of heavy metals(Cd, Cr, Cu, Hg, Ni, Pb and Zn) and metalloid As in surface water and sedi—
ments from the nearshore zones of the Yangtze Estuary were studied. Concentrations of all heavy metals and metalloid As in the surface wa—
ter were lower than the Class I levels of GB 3838—2002 Surface Water Environment Quality Standards, whereas the mean concentrations of
all metals in the sediments were higher in 2012 than in 2007. The concentrations of most metals in the sediments were higher from the south-
ern than from the northern branch, due to more inputs of sewage and pollutants. The median concentrations of As, Cr and Ni in the sedi—
ments were higher than the threshold effect levels( TEL ), implying potential ecological risks. Fractionations showed that As, Cr and Ni in the
sediments were mainly present in the residual fraction. High Cd in the exchangeable and carbonate bound fractions indicated a higher eco—
logical risk. There were obviously positive correlations between all metals with an exception of Hg and As. All metals had positive correla—
tions with active iron and aluminum oxides and Mn except Zn, and with TOC except Hg.
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Figure 1 Sites for water and sediment samples in the

Yangtze Estuary
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Figure 2

Concentrations of heavy metals in the Yangtze Estuarine water
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Table 1 Heavy metal and TOC contents and particle sizes of sediments in the Yangize Estuary
i H N /Ml P AARTHE RfEwE ERFEREK TEL PEL 2003 4E 2007 4
As/mg kg™ 14.56 6.09 9.16 9.42 2.46 0.26 7.20 42.00 — —
Cd/mg-kg™ 0.61 0.11 0.31 0.31 0.14 0.44 0.60 3.50 0.20 0.10
Cr/mg-kg™ 117.50 56.16 88.73 89.27 16.91 0.19 42.00  160.00 95.70 75.90
Cu/mg-kg™ 53.95 8.58 32.62 34.46 12.22 0.35 36.00 197.00 24.50 23.00
He/mg kg™ 0.27 0.01 0.11 0.11 0.05 0.49 017 049 — —
Ni/mg-kg™ 44.78 24.37 34.88 34.68 6.07 0.18 16.00 43.00 74.10 34.00
Ph/mg kg™ 42.89 16.98 29.81 30.33 7.08 0.23 35.00 91.00 26.90 20.00
Zn/mg kg™ 163.08 54.25 114.15 111.36 32.50 0.29 123.00 315.00 80.00 95.80
R4 (<4 um)/% 4.46 0.00 1.04 1.25 4027 32.32
B (4~63 um)/% 91.50 0.00 72.26 61.01 19.74 0.32
BE(>63 pum )% 100.00 6.79 37.35 37.74 22.59 0.60
TOC/% 1.31 0.10 0.63 0.03 0.30 9.42
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Figure 3 Ratios of heavy metal concentrations to the threshold effect levels(TEL) in sediments from the Yangtze Estuary
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Table 2 Correlationships between heavy metals and between heavy metals and sediment characteristics in the Yangtze Estuary

As cd Cr Hg Ni Pb Zn
As 1.000
cd 0.733%* 1.000
Cr 0392 0.678 1.000
Cu 0.642#% 0.813%* 0.773%*
Hg 0391 0.185 0.362 1.000
Ni 0.691%* 0.745%* 0.855%* 0.907#* 0.502% 1.000
Pb 0.462% 0.545% 0.725%* 0.598#* 0323 0.653%* 1.000
Zn 0434 0.746%* 0.886%* 0.856%* 0344 0.823% 0.674%% 1.000
Mn 0.875%* 0.657%* 0.524% 0.744%% 0.562#* 0.790%* 0.588%* 0.474%
W ALO, 0.862#* 0.657* 0.629% 0.798* 0.574%* 0.887 0.569* 0.600%
W Fe,05 0.559%* 0592+ 0.704% 0.870%* 0.591%* 0.838%* 0.662%* 0.763*
TOC 0.698%* 0.811%* 0.867%* 0.867+* 0.429 0.928%+ 0.668%* 0.855%*

4 : #* Correlation is significant at the 0.01 level (2—tailed ). * Correlation is significant at the 0.05 level(2—tailed ).
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