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Heavy Metal Contamination and Ecological Risks in the Farmland Soils around the E-waste Disassembling Site
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Abstract

heavy metals (As,Cd,Cu,Hg,Pb,and Zn) were analyzed, calculated the pollution index , enrichment factor and potential ecological risk index,

( Guangdong Vocational College of Environmental Protection Engineering, Foshan,
In this study, soil samples collection was conducted in farmland around a typical disassembling site,and the concentrations of six

and used them to evaluate the ecological system risk.The results showed that the mean concentrations of Cd,Pb,Cu,and Zn were significantly
higher than their standard values of risk screening values in agricultural land, the excess portion was 100% for Cd, 100% for Pb ,91.3% for
Cu,and 26.1% for Zn;the values of enrichment factors further demonstrated that Cd,Cu,Zn and Hg were the most signifi cantly enriched met-
als in the study area,which might be associated with e-waste activities; Cu,Pb,and Zn in soils may originated from the same source for their
highly significant correlation (P<0.01) while Cd,Hg,and As may differ from different sources;the potential ecological risk of 6 heavy metals
indicated that this region with much higher potential ecological risks,and the contribution rate of Cd and Hg to ecological risk reaches 85.54%.
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Table 1 Soils contamination level classified by pollution index
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Table 2 The grades of enrichment factor
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Table 3 Hazard classification standard of potential ecological risk in-
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Table 4 Descriptive statistics of heavy metal concentrations in farmland soils in the study area and the reference sites

i H Project As //mg/kg Cd// mg/kg Cu//mg/kg Hg// mg/kg Pb // mg/kg Zn// mg/kg pH
/M Min 22.55 0.38 48.00 0.18 9.7 132.00 4.86
F KAH Max 34.32 1.52 340.00 1.01 461.00 387.00 5.98
SEHH Mean 27.97 0.68 110.74 0.35 167.33 193.74 5.26
rf1{E Median 27.81 0.54 65.00 0.24 126.00 156.00 5.23
AR ZH CV 0.09 0.52 0.82 0.63 0.57 0.40 0.05
VEYL KU TR RSVs 30.00 0.30 50.00 0.5 80.00 200.00 —
S EE ABVs 8.90 0.06 17.00 0.08 36.00 47.30 —
Xif B 4 Reference 16.79 0.60 17.61 0.15 69.65 71.21 —
RS5 RETBETELESLEHUREERTHE
Table 5 Heavy metal pollution index and enrichment factors distribution of fakmland soils %
TiH TSP ) .
Project Pollution degree As td Cu He Pb Zn
AR TS YRR EBRG 83.00 0.00 8.70 78.00 0.00 73.91
Single factor 125 17.00 82.61 69.56 22.00 86.96 26.09
pollution index(PT) s g 0.00 13.04 8.70 0.00 8.70 0.00
iYL 0.00 435 13.04 0.00 4.34 0.00

WENT BT Y 0.00 0.00 0.00 0.00 0.00 0.00
Enrichment factor( EF) rRE Y Y 82.61 0.00 34.78 60.87 47.83 56.52

B Y 17.39 73.91 47.83 34.78 52.17 43.48

RS Y 0.00 26.09 17.39 4.35 0.00 0.00

GRS 0.00 0.00 0.00 0.00 0.00 0.00
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Table 6 Correlation analysis of heavy metal in soil

JGZ Element As Hg Cu 7n Pbh Cd
As 1

Hg -0.080 1

Cu -0.237 -0.115 1

Zn -0.327 -0.101 0.927°" 1

Pb -0.163  -0.108 0.809"" 0.907"" 1

Cd 0.001  -0.066 0.194 0.255 0.144 1

TE: o w x SPBIFIRTE 0.01,0.05 AKF ORI I i E ARG
Note: * # , * stand for significant correlation at 0.01,level ,respectively
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Fig.1 Factor loading plot of heavy metals in soil
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Table 7 Statistical analysis of ecological risk index of heavy metals in soil

TETE A A G FITE AL

Element individual index of

A H AT AT

Percentage of distribution classes

TR potential ecological risk based upon potential ecological risk // %
Element
o/ MA RAA FHME brifi2e B s piit AR5 e

Min Max Mean SD Low Moderate Higher Much higher Serious
As 25.34 38.56 31.43 2.94 100 0 0 0 0
Hg 91.53 515.39 178.23 113.12 0 0 73.92 13.04 13.04
Cu 14.12 100.00 32.57 26.80 78.26 8.70 13.04 0 0
Zn 2.79 8.18 4.10 1.63 100 0 0 0 0
Pb 12.88 64.03 23.24 13.15 86.96 13.04 0 0 0
Cd 203.57 814.29 361.96 187.16 0 0 0 65.22 34.78
RI 350.23 1540.45 631.53 344.80 0 0 65.22 34.78 —
3 Zig [2] BERTRAM M,GRAEDEL T E,RECHBERGER H, et al.The contemporary
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