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Pollution Characteristics and Ecological Risk Assessment of Heavy Metals in the

Surface Sediments of the Yangtze River

WANG Lan'??, WANG Ya-ping’, XU Chun-xue’, AN Zi-yi’

(1. Gold Geological Institute of China Armed Police Force, Langfang 065000, China; 2. Institute of Earth Sciences, China University
of Geosciences, Beijing 100083, China; 3. National Research Center for Geoanalysis, Beijing 100037, China)

Abstract: The concentrations of Cr, Co, Ni, Cu, Zn, Pb, Cd, As and Hg in surface sediment samples of Yangtze River collected in
2007 were analyzed and evaluated. The results indicated that the concentrations of Cu, Zn, Pb, Cd, As and Hg were significantly
higher than those measured in 1990s. Principal Component Analysis showed that the cumulative proportion of the first three components
accounted for 86. 75% of the total variable, indicating the three major sources of heavy metals were industrial and mining wastewater,
weathering and erosion of rocks, and urban electroplating industry wastewater and natural sources. Geoaccumulation index (1) and
enrichment factors ( EF) also showed that the surface sediments of the Yangtze River were not contaminated with Cr, Co and Ni, lightly
contaminated with Cu, Zn, As and Hg, and majorly contaminated with Pb and Cd. The ecological hazards for the heavy metals in the
sediments were evaluated with the Hakanson ecological risk index. It was concluded the ecological hazards for each metal in a
descending order were Cd > Hg > As >Zn >Pb > Cu > Co > Ni > Cr. The comprehensive index of potential ecological risks for metals
indicated that 36% of the 61 sites had moderate potential ecological risks. Three sites had a high potential ecological risk, namely,
Chongging site of the main Yangtze River, Zishui Dongting Lake and Xinjiang site, whereas Xiangjiang Hengyang section, Xiangjiang
Zhuzhou section, Xiangjiang Dongting Lake entrance, Dongting Lake and Shunan River belonged to the areas with extremely high
potential ecological risk.

Key words : Yangtze River; principal component analysis; sediment; heavy metal; pollution estimation; ecological risk
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Table 2 Statistical characteristics of heavy metal content in surface sediments of Yangize River/mg-kg
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Cr 31.3 127 89. 54 18. 68 0.21 47 ~99 84.71

Co 4.3 42.30 18.53 6.07 0.33 8.7~26.9 19

Ni 9.8 82.30 37.40 11. 31 0.30 22.4 ~44.7 68

Cu 11.3 920 82.00 127 1.54 15.4 ~67. 1 57.04

Zn 34.1 1 050 174 168 0.96 36.75 ~ 107 144

Pb 15.9 535 60. 00 72.07 1.20 17.1 ~33.5 26.9

Cd 0.091 29. 39 2.46 5.21 2.12 0.13 ~0.44 0.45

As 4.7 278 25.40 40. 18 1.58 5.6~9.6 15

Hg 0.008 6 1.29 0.16 0.19 1.21 0.009 8 ~0.070 5 0.25
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Table 3 Pearson correlation coefficients for heavy metals

Cr Co Ni Cu Pb Cd As Hg TFe, 04
Cr 1
Co 0.364%* 1
Ni 0.606** 0.805"* 1
Cu 0.105 0.587**  0.294" 1
Zn 0.136 0.457**  0.273* 0.731** 1
Pb 0.127 0.123 0.192 0.277* 0.768** 1
cd 0. 083 0.288* 0. 130 0.534** 0.841** 0.525** 1
As -0.002 0.139 0. 108 0.401**  0.858** 0.880"* 0.757** 1
Hg 0. 169 0.051 0.172 0. 095 0.644**  0.893** 0.537** 0.817°* 1
TFe, O, 0.319* 0.868**  0.693“*  0.597°* 0.651°* 0.378**  0.447""  0.444""  0.276" 1
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