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(The solid lines represent the background values of the each heavy metal in corresponding figure;

and the dashed lines represent the corresponding Grade II values)
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Fig.2 Sequential chemical distribution of Cu, Zn, Cd, Ni, Pb, Cr and Hg in selected soils
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Table I The parameters of linear correlation analysis between the heavy metals in the soils(N=28)

Cu Zn Cr Ni Pb Cd Hg As Sn
Cu Pearson Correlation
Sig. (2-tailed)
Zn Pearson Correlation 0.676(**)
Sig. (2-tailed) 0.000
Cr Pearson Correlation 0.379(*) 0.570(**)
Sig. (2-tailed) 0.046 0.002
Ni Pearson Correlation 0.646(**%)  0.616(**)  0.484(**)
Sig. (2-tailed) 0.000 0.000 0.009
Pb Pearson Correlation 0.789(**%)  0.967(**)  0.545(**%)  0.623(**)
Sig. (2-tailed) 0.000 0.000 0.003 0.000
Cd Pearson Correlation 0.677(**)  0.827(**)  0.455(*%) 0.516(**)  0.844(**)
Sig. (2-tailed) 0.000 0.000 0.015 0.005 0.000
Hg Pearson Correlation 0.336 0.425(*) 0.003 0.155 0.381(*) 0.542(**)
Sig. (2-tailed) 0.081 0.024 0.987 0.430 0.045 0.003
As Pearson Correlation 0.263 0.251 0.659(**)  0.471(*) 0.252 0.275 0.008
Sig. (2-tailed) 0.176 0.198 0.000 0.011 0.197 0.156 0.969
Sn Pearson Correlation  0.974(**)  0.530(**)  0.278 0.612(%%)  0.663(**)  0.527(**)  0.251 0.238
Sig. (2-tailed) 0.000 0.004 0.152 0.001 0.000 0.004 0.197 0.223
Co Pearson Correlation 0.203 0.262 0.540(**)  0.537(**) 0.232 0.164 —0.119 0.520(**)  0.182
Sig. (2-tailed) 0.300 0.179 0.003 0.003 0.234 0.404 0.547 0.005 0.354

** Correlation is significant at the 0.01 level (2-tailed); * Correlation is significant at the 0.05 level (2-tailed).
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Heavy metal contaminations and chemical speciation of farmland soils

in an e-waste recycling town in South China

ZHANG Chaoyang'?, PENG Pingan’’, LIU Chenshuai', SONG Jianzhong?, BI Xinhui

1. Guangdong Institute of Eco-Environmental and Soil Sciences, Guangzhou 510650, China;

2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Abstract: The recycling of electronic-waste (e-waste) in Longtang, China, a town intensively involved in e-waste processing for
more than 30 years, may present a significant farmland soil risk. To evaluate the extent of heavy metal concentrations in farmland
soils in Longtang, 28 farmland soil samples were taken for 10 heavy metals (As, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sn and Zn)
contamination and different existing forms study. It was found that most farmland soils in Longtang were contaminated to various
extents by heavy metals when referred to Chinese farmland environmental quality evaluation standards for edible agricultural
products. 85.7% of the soil samples contained one or more kinds of heavy metals with higher concentrations than the corresponding
standard values. The chemical partitioning results suggested that except of Hg, more of the other anthropogenic heavy metals into the
mobile fractions (acid exchangeable + reducible + oxidisable) and were high toxic and bioavailability in the farmland soils, and the
farmland soils were not suitable for edible food plant in this e-waste recycling area. Most of the heavy metals were correlated well
with each other at the 0.05 or 0.01 levels, which indicated the single source of the heavy metal contamination from uncontrolled
e-waste recycling activities in Longtang town. The heavy metal contamination levels and the potential toxicity for crops plant in
Longtang may serve as a representative study for other e-waste recycling sites in China or other countries involved in similar crude
recycling activities.

Key words: farmland soil; E-waste; heavy metal contamination; chemical speciation; BCR method



