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Abstract : The contents of heavy metals( Cu, Zn, Pb and Cd)in soils from a lead-zinc mine in Shangyu, Zhejiang Province , China,
were analyzed and their toxicity was assessed by toxicity characteristic leaching procedure( TCLP) , which was developed by US EPA.
The TCLP method is a currently recognized international method for evaluation of heavy metal pollution in soils . The available levels
of Cu, Zn, Pb and Cd were 8.2 ~36 mg-kg ', 23 ~143 mg-kg ', 6.4~1367 mg-kg ' and 0.41 ~2.2 mg-kg ', respectively,

"and 0.5 mg* kg~ r respectively . The results show that

while the international standard were 15 mg* kg~ 125 mg*kg” s mg* kg~
soils around the mine are polluted with heavy metals Cu, Zn, Pb and Cd, especially polluted by Zn and Pb, followed by Cd and Cu.
Moreover, the heavy metals in the soils extracted by TCLP indicate that fluid 2 is more effective than fluid 1 in extracting the heavy
metals from the polluted soils and there is a positive correlation bet ween fluidl and fluid 2. The contents of available heavy metals by
TCLP are correlated with contents of total heavy metals .
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Table 1  The basic properties of the soil samples

pH( H,0) /g‘kg’1 /g'kg’1 /mg‘kg’1 /mg'kg’1 /mg'kg’1 /mg'kg’1
1 5.45 0.73 12.6 103 871 16362 5.8
2 5.39 0.55 12.3 97 498 9811 4.3
3 4.93 1.69 25.4 134 568 5278 3.8
4 5.34 1.13 19.3 83 465 3711 3.3
5 5.62 0.93 19.6 101 525 1995 2.7
6 5.31 0.85 22.5 89 274 1042 3.1
7 5.62 0.95 16.8 97 116 826 2.4
8 5.48 0.84 15.4 86 147 543 2.0
9 4.83 1.36 24.4 62 93 374 2.3
10 6.52 1.55 27.1 67 96 189 1.6
11 7.27 1.45 15.4 76 86 93 1.1
12 7.65 0.77 11.8 61 77 85 0.6
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Table 2 Concentrations of heavy metals in extractant solutions (fluid I and fluid 2) by TCLP/ mg=kg™'
1 2 1 2 1 2 1 2
1 27 £0.2 30%0.1 129%0.5 134%0.6 1367 £1.4 1389 *1.1 1.9%0.1 2.2%0.1
2 24%0.2 26 £0.1 96 0.7 115%0.3 1126 0.9 1129 +0.8 1.6%0.1 1.8%0.1
3 33 10.3 35 10.2 104 £0.1 108 0.1 513 £0.7 526 £0.2 1.1%0.1 1.2%0.2
4 21 0.1 24 0.1 89 +0.3 94 0.1 345 0.4 381 0.2 0.95%0.2 1.1%0.1
5 25 %0.2 2710.1 91 *0.1 105 +0.2 127 %0.2 134%0.2 0.91 *o0.1 0.94%0.1
6 18 £0.1 20 0.1 73 £0.2 76 £0.3 95 0.1 109 £0.1 0.84%0.1 0.88 0.2
7 22%0.1 23 0.1 56 0.1 5710.1 72 £0.1 87 £0.1 0.73 0.1 0.77 £0.1
8 17 %0.1 19+0.3 51 +0.3 55%0.1 46 £0.3 49 +0.1 0.57%0.2 0.59 0.1
9 11 £0.2 13£0.2 42 0.1 43 10.1 3910.1 40 £0.3 0.54%0.1 0.58 0.1
10 10 0.1 12%0.1 26 £0.1 2910.2 19 0.1 22%0.1 0.51 0.1 0.55%0.1
11 9.1 0.1 9.3%0.3 25 0.2 28 +0.1 9.6 0.2 10 £0.2 0.41 *0.1 0.45%0.1
12 8.2%0.2 8.7%0.1 21 £0.2 23 0.1 6.410.2 6.6X0.1 0.44%0.1 0.47 %0.1
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Fig.l  The correlation between concentrations extracted by fluid 1 and fluid 2
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Fig.2 The correlation bet ween concentrations of heavy metals extracted by fluid 1 or fluid 2 and total concentration
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8 ,11 12 10 Table 4 The comparison between the concentrations of heavy metals in
, vegetables and concentrations of heavy metals set by China National
, Food Standards ( dry weight) / mg*kg™'
, s Cu Zn Pb Cd
9 3.2 32 17 1.0
’ 10 1.9 10 13 0.93
’ 11 1.5 9.9 11 0.74
9.10.11.12 12 1.2 9.7 10 0.41
L3-161 10.0 20.0 0.2 0.05
3 TCLP / mgekg™!
Table 3 The comparison between the concentrations measured by
TCLP and international standards / mg® kg~ 3
Cu Zn Pb Cd
I >15 >25 >5 >0.5 ()
2 >15 >25 >5 >0.5
E 2
3 >15 >25 >5 >0.5 o
4 >15 >25 >5 >0.5 16 362 mg'kg s
5 >15 >25 >5 >0.5 . -1
971 mgekg ", .
6 >15 >25 >5 >0.5 o1 o1
7 >15 >25 >5 >0.5 134 mg*kg™ " ,5.8 mgekg™ .
8 >15 >25 >5 >0.5 TCLP
E
9 <15 >25 >5 >0.5
10 <15 > 25 >5 >0.5 ; 8 , 11
> .
11 <15 225 >5 <0.5 10 , 12
12 <15 <25 >5 <0.5
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