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Pollution and Health Risk Assessment of Cadmium and Lead in Cultivated Soils and Crops Surrounding a

Lead—-Zinc Mine in Yunnan Province

Z0U Xiao-leng, ZU Yan—qun", LI Yuan, ZHAN Fang—dong

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China )

Abstract : Mining activities have contaminated the surrounding soils and crops. A field investigation was conducted in a lead—zinc mine in
Yunnan Province to determine concentrations of Cd and Pb in cultivated soils and crops(potato and maize ) and to evaluate their health risk.
The average contents of Cd and Pb in soils were 12.93 mg-kg™ and 2 246.48 mg-kg™, respectively, belonging to heavy pollution. The con—
tents of Cd and Pb in plants were respectively 1.41 mg-kg™ and 11.45 mg-kg™ in potato and 1.18 mg-kg™ and 12.50 mg kg™ in maize.
Significant positive relationship was observed between soil Cd and soil Pb contents, and between soil available Cd and soil total P content
and available P contents. At soil pH <6.5, total Cd and Pb were significantly positively correlated with total P and available P. The present
results indicate that soil and crop contamination by heavy metals from mining has threatened the health of local residents.
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Table 1 Criteria for classification of soil heavy metal pollution
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Figure 2 Distribution of total Cd and Pb in soils
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Table 2 Contents of Cd and Pb in soils and crops

SiH Cd && Pb &
RKRAE FoME FEE 5 FREL SN I/ ME FEE LI
+-HE e 46.88 4.68 12.93 81% 4 862.19 529.84 2 246.48 44%
TR 13.16 0.47 2.86 124% 324.36 66.27 203.81 30%
Fok 2.05 0.68 1.18 23% 29.48 5.81 12.50 48%
Y% 2.75 0.70 1.41 42% 17.25 6.48 11.45 31%
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Figure 3 Contents of soil heavy metals at different distances from lead—zinc mining
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Table 3 Physical and chemical properties of soils
Gt S GiRLE /M TN FIfE S RDATE] FrifE2E LEES
pH 48 5.09 7.30 6.46 6.56 0.50 7%
HHU/g kg™ 48 7.57 41.29 20.71 20.88 8.79 42%
B Plg-kg! 48 6.25 28.70 13.88 1351 4.27 31%
AL Plg kg™ 48 4.21 25.19 10.18 9.50 4.02 39%
CEC/cmol kg™ 48 16.46 38.30 29.08 29.41 4.50 15%
WKL/ % 48 16.51 67.7 38.72 36.43 13.47 35.28
K/ % 48 20.87 62.62 36.89 36.05 9.15 25.20
Wi/ % 48 5.69 49.34 24.39 23.72 11.81 48.91
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Table 4 Correlationship between heavy metal contents and soil physical and chemical properties
pH JE Y x/mg-kg™! TR R? F n P
5.09~7.30 4t Pb/mg kg™ 4 Cd Y=62.90x+1432 0.44 36.03 22 <0.01
M Plg-kg™ HHA Cd Y=0.83x+11.51 0.47 41.27 22 <0.01
WA Plg-kg BRI Cd Y=0.68x+8.24 0.36 25.80 22 <0.01
pH=6.5 i Plg-kg 2 Cd Y=0.31x+10.42 0.60 30.43 22 <0.01
HRL Plg kg™ 2 Cd Y=0.27x+5.67 0.48 18.60 22 <0.01
S Plg kg™ 4 Pb Y=0.003 4x+7.66 0.61 30.87 22 <0.01
TR Plg kg™ 4 Pb Y=0.002 5x+4.266 0.35 10.64 22 <0.01
CEC/cmol -kg™ 4w Pb Y=0.001 8x+24.03 0.23 5.82 22 <0.05
6.5<pH=<75 Ji Plg-kg A4t Cd Y=0.28x+9.82 0.46 20.44 22 <0.01
R Plg kg™ 2 Cd Y=0.28x+7.48 0.52 26.09 22 <0.01
pH 4 Cd Y=-0.009 9x+6.94 0.16 4.67 22 <0.05
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Figure 4 Cadmium contents in edible parts of potato and maize
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