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Abstract: Based on the analysis of the Pb, Zn, and Cd contents in the il and plant samples
fram abandoned Pb-Zn mine tailings in Huize of Yunnan Province, Southwest China, the heavy
metals pollution of the reclamed and abandoned ils in this areawas assesd by the methods of
single factor pollution index and Nemerow integrated index, regpectively Camparedwith the En-
viormental Quality Standard for Sil of China (& 15618- 1995) (EQSXC), the heavy metals
contents in the reclaimed and abandoned ilswere higher than the Level 3 pollution defined by
EQSSC The total contentsof Cd, Zn, and Pb in reclamed il were as35.0, 28.0, and 11. 3
tmes asLevel 3 of BEQSSC, whereas those in abandoned il were as 40.7, 37.6, and 16.7
times asL evel 3 of EQSSC, regectively The asessnentwith single factor pollution index indi-
cated that the severity level of heavy metalspollutionwasCd > Zn > Pb, all in the heavy-pollution
category, and the asessnentwith Neanerow integrated index alo showved that the study area had
been heavily polluted The main causes of the pollution were the mine tailings and the local
heavy metals-extracting techniques A sa reault, the reclamed il might not be suitable for fam-
ing any more In the polluted ils, therewere certain kindsof wild plants still grovingwell, and
sme of thean had strong cgpability o aborb and transnit heavy metals, being able to be used for
the bioremediation of the polluted ils
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Tah 1 Physico-chen ical character istics of studied ils

; P (o ko) (¢ ko) (mg kg'") (mg kg'")

, 8.00 160.2 141 9.4 261.8

8.04 104.5 0.92 52.2 76.3

( ,2007)
’ cd Pb Zn (Zeamayz) (Oryza sativa) :
( (Glycine max) ( Fagopyrum tataricum)
,2003; Feng et al , 2004) ,
Cd Pb Zn ’ (

,2006; Li et al , 2006)

( . 2007; (
Huang et al , 2007; Papazoglou et al , 2007 , , 1996) '
2008) '
Zn Cd3 , ( + 2006) :
Pb zZn( , 2003; , 2004) Pb Zn
, Cu Cd ( , 1997; , 2002)
, Po Zn
, : (Tabak et al , 2003)
1 ' .
1.1 )
(25°48'N—27°04'N, 103°03' E—103° 1.2
55'E) , 2120 m, 3322.3m
) ) 12.6 , ( , 2004)
858. 4 mm, 79%, ) 15 , 30
, 0 30 an , )
( , 1998) 1 kg 6mm
, ( ).
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Tab 2
pollution n wils

( GB 15618- 1995)

Environmental quality criterion for heavy metal

6.5
pH <6.5 75 >7.5 >6.5
Cd=< 0.2 0.3 0.3 0.6 1
Pb< 35 250 300 350 500
n< 100 200 250 300 500
3

Tah 3 Classification criterion of pollution indices of heavy

metal pollution n il

1 Pi<1 P<0.7
2 1< Py <2 0.7 P 1
3 2< P; <3 1<Pic2
4 P> 3 2<P<3
5 P; >3
'S [
max + P'zave
P =
: Pj J ’ ijax ]
) Pjave J
1.5
(1995)
(@B 15618- 1995) ( 2
1 4 1
5
, 2005; ,2007) ( 3)
1.6
SPSS (Version 13. 0)
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1 2
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4 (mg- kg'*)
Tab 4 Heavy metal contents of studied soil smples
Cd Pb Zn Cd Pb Zn
40.7 £4.55 a 8384 +3257 a 18781 £5337 a 7.89%1.40 a 1344 £580 a 2935 +911 a
35.0+3.49 a 5673 +1017 a 13997 £1967 a 4.00+£0.43 b 442 +156 b 231 £289 b
, (P<0.05)
16.3% 47.8% 34. 2%,
97. 3% )
204.2% 138.4% Cd Pn Zn Pb Cd Cd Pb Cd
1.16 1.48 1.34 1,
1.97 3.04 12. 71 ,
1 11
3 3
, , Zn
755 mg- kg ' , zn
2.2 1900 mg- kg !
5 , Pb Zn 2.3
Cd Cd Cd Pb Zn
Pb Zn )
1; Cd Cd Pb Cd>Zn>Pb ,
Zn Pb )
1, Cd 35.028.0 11.3 ; 3
4.17 3.27, 40.7 37.6 16.7
5
Tab 5 Heavy metal content of Cd, Pb, and Zn, absorption coefficient, and transn ission coefficient n studied plants
Pb Zn
Patrinia scabiosacfolia 3.15 5.30 0.40 0.59 139 602 1.71 0.23 306 671 0.24 0. 46
Polygonum maackianum 7.50 1.80 0.48 4.17 280 181 0.23 1.54 890 755 0.30 1.18
Deutzia longifolia 10.9 8.60 1.38 1.26 92.6 305 0.07 0.30 285 360 0.10 0.79
Erianthus rockii 3.50 5.40 0.44 0. 65 60.0 51.3 0.04 1.17 156 276 0.05 0.57
Incanvillea arguta 7.75 10.7 0.98 0.72 223 670 0.17 0.33 509 824 0.17 0. 62
D ipsacus japonicus 3.55 13.3 0.45 0.27 44.6 75.7 0.03 0.59 138 518 0.05 0.27
Oxyria sinensis 6.70 2.05 0.85 3.27 234 187 0.18 1.29 437 249 0.15 1.76
Senecio scandens 22. 4 16. 2 2.84 1.39 98.6 77.8 1.49 1.27 381 497 0.32 0.77
Solanum  tuberosum 10.9 12.7 1.38 0. 86 653 820 0.49 0. 80 773 779 0.26 0.99
Verbena officinalis 7.60 13.1 0. 96 0.58 204 2166 0.15 0.09 267 1900 0.09 0.14
7.70 11.5 0.98 0. 67 833 591 0. 62 1.41 674 524 0.23 1.29

Pharbitis nil
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Fig 1 Sigle factor pollution ndex and Nenerow ntegrat-
ed ndex of Pb, Zn, and Cd at studied site ’
, (Hypericum beanie)
2
,3 Cd, 11
3, Cd > Zn > Pb, 1.80 22.4mg- kg ',
1.38 2.84 1.38,
: 2 ;
( 1 4.17 1.26  1.39,
Pb,
3 , 1.71  1.49;
, , 1.17 1.54
Cd Pb Zn Zn, 11 (0.05
, 0.32), Zn
, 755 mg- kg ' , Zn
,Pb Zn (2007) 1900 mg- kg * Baker
(1983) :

, , Pb 23.0 8816 mg: Zn 10000 mg- kg ', Cd
kg', zZn 57.1 36995 mg- kg’ 100mg- kg ',Aulmg- kg ', Pb Cu Ni Co
(2006) , 1000 mg- kg *, , >1,

Cd 5.3 144.7 11 3
mg- kg ', Cd (31.53 45.27mg ,
- kg *) , Cd Cu Pb Hg
Cd Pb ,
Zn Hg , ,
Po Zn Cd3 :
11.3 40.7
, 2
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