30 7 Vol. 30 No. 7

2011 7 ENVIRONMENTAL CHEMISTRY July 2011
*
1 1 2 3 1 1 %%
(1. 071001; 2. 100085,
3. 100082)
(
) As.Zn.Pb  Cu
328 mgekg ™' 1760 mgekg '.2708 mgekg™' 287 mgekg™'
3
2.88
> > ;
GB18406. 1—2001 AsPb 0.5 mg*kg™ 0.2 mgekg™
5 220 As. Zn. Pb Cu 3.69 mge+kg™' 73.23 mgekg

16.32 mgekg™'  62.20 mgekg .
As.Pb.Zn Cu

Pb Zn
o Pb.Zn.Cu As
8-11
12-14
1
1.1
29°59-33. 96" 120°46725. 14"
8—9 17 C 1319. 7 mm
1.7 km
1
2010 7 16
* (40673060 40811140337)

* % E-mail: liuwj@ hebau. edu. cn



7 : 1355

1

Table 1 General description of sampling sites and sample types

N29°5945.2" 0.13 km
E120°46727.3"
N29°59°54. 1" 106 km ( 03) (0—
E120°46740.7" 20 em)
N30°0008. 1" 1.33 km (0—
E120°467°51.6" (5 ) 20 cm)
N30°00°12.2" 1. 64 km ( 03)
E120°46°57.7" (0—20 cm)
1.2
N 3
3 4 .
105 C 30 min 65 C
0. 15 mm . N
0. 15 mm
. : 0.2 ¢
5 mL ( GZX-9140 MEB
) . : 100 C 1h 140 C
4 h 5 (2000 D
) 50 mL . ( GBW10010 GBWO07605
)
( AFS2202E )
ICP-OES( Inductively Coupled Plasma Optical Emission Spectrometer Optima 2000 DV Perkin Elmer
USA)
1.3
1.3.1 -
(1)
P, =c/S,
P, c; S,
.P. <1 P> 1 P,
(2)
p =, P, +P. 2
P Pmux Pd\(—‘
. P 0.7
( ) P 0.7—1 P 1—2 P 2—3
P 3
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Microsoft® Excel 2003  SPSS17.0
2
2.1
2 AsZn.Pb  Cu
328 mgekg ' \1760 mgekg 2708 mgkg™' 287 mgekg '
(p<0.01)
460 mgekg ™'
3440 mgekg ' 98 3 ;
(p<0.01) 318 mgekg ™'
9 . AsZn.Pb.Cu As \Zn Pb
2 As Pb 64.96%
43.29% :As >Pb>Cu>7Zn As Pb
As  Pb :
2 (mgekg™' n=3)
Table 2 Heavy metal concentrations in soils collected from sampling sites
As Zn Pb Cu
460 £20.8 1776 £57.7 3329 +22.7 268 +5.0
442 £30.3 1856 £57.4 3440 £81.5 275 £2.6
82 £4.5 1647 £63.9 1356 +14.1 318 £2. 1
328 1760 2708 287
1% 64.96 6.01 43.29 9.50
( GB 15618—1995) 15 100 35 35
2.2
As\Pb.Zn  Cu 4
, 4 18 ( 3)
(
4
:As>Pb>Zn>Cu
2.74 ;3
; 2.71
i3 0.67.0.69 0.80
>
> 3 2.88
N 1.06 km

.33 km 1.64 km( 1)
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7
3 ( GB 15618—1995) ( mgekg ')
Table 3 National environmental quality standard for soils ( GB 15618—1995)
pH As Zn Ph Cu
15 100 35 35
<6.5 30 200 250 50
>6.5 30 500 500 400
4
Table 4 Pollution indexes of soil at the sampling sites around the mine tailing
Py, Py, Py, Pe, '
15.35 3.55 6.66 0.67 11.80
14.47 3.71 6.88 0.69 11.39
2.74 3.29 2.71 0.80 2.88
2.3
( 5
. >
GB18406. 1—2001 As.Pb 0.5 mgekg™' 0.2 mgekg™
5 220
5 (mgekg™ n=3)
Table 5 The concentrations of heavy metals in cultivated plants at the sampling sites
As Zn Pb Cu
1.80 +0.03 102.99 +5.61 5.16 £0.11 7.01 £0.14
2.62 +0.41 143.84 +3.81 45.30 £2.59 978.73 +£56.31
8.51+1.13 61.50 £8.83 1.80 £0.37 8.64 +0.28
101.04 +4.18 115.30 £5.36 252.95 £8.15 45.21 +1.41
8.95 +0.87 57.92 £8.21 NA 9.90 £1.67
145.57 +22.61 96.89 +10.85 113.57 +15.96 49.93 +2.43
" NA
( o) As.Zn.Pb  Cu 3.69 mg'kg_1
73.23 mgekg ™' 16.32 mgekg™'  62.20 mgekg . As 0.05—13.25 mgekg ™' "”
As 1 /n 7n
20—150 mgekg™ ' * Zn 27. 44—
134.12 mgokg ™' ; Ph *
0.1—10 mg kg ™' 2 mgekg ™" 3 Pb
; Cu 5—30 mgekg ™' ¥

Cu
100.51 mgekg™'.

111%  60.19%

Cu
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6 (mgekg™ n=4)
Table 6 Heavy metal concentrations in wild plants at the sampling sites
As Zn Pb Cu
3.63 £0.08 27.44 £5.22 21.32+1.74 100.51 £17.79
4.88 +0.28 58.17 +1.98 16.23 +0.70 16.88 £1.53
2.58 £0.34 134.12 +2.24 11.41 £0.29 30.89 £0.55
3.69 £0.23 73.23 £3.15 16.32 £0.91 62.20 £6.62
1% 32.52 60.19 30.27 111
2.4
03
7 . 7Zn.Pb
Cu As 0.22 1.77
pH 7.65 pH 5.68
pH
2 1563 mg kg™
2027 mgokg ™'
-3 3
24 AS
(7
AsZn.Pb  Cu 0.08.0.53.0.01 0.19; As. Zn  Cu
0.06.0.60 0.20 Pb Pb
7 3 Pb
Pb
Pb 2526
7
Table 7 The bio-accumulating coefficient ( BAC) and biological transfer coefficient ( BTC) of
rice grown in the contaminated and normal paddy fields
As 0.22 0.08 1.77 0.06
Zn 0.06 0.53 0.06 0.60
Pb 0.08 0.01 0.08 NA
Cu 0.17 0.19 0.16 0.20
7 <0.7 mg*kg™' <50 mg-kg™' <0.4 mgekg™'
<10 mgekg ™'
8 Cu 1.91 As
1.06 Zn 0.38 Pb

:As>Cu>7n Pb
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8
Table 8 Pollution indexes of edible part of rice in the paddy fields
Py, Py Py, P, P
1.06 0.38 NA 1.91 1.47
1.07 0.26 NA 1.04 0.86
3
(1) As\Zn.Pb  Cu 328 mgekg ' 1760 mgkg ' .2708
mgekg™' 287 mgekg™! *As >Pb > Cu >Zn.
(2)
5 220 . As\Zn.Pb  Cu
3.69 mgekg '.73.23 mgekg '.16.32 mg-kg™' 62.20 mgekg .
(3) Zn.Pb  Cu As
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SURVEY AND CONTAMINATION ASSESSMENT OF HEAVY METALS
IN SOIL AND PLANTS AROUND THE Pb/Zn MINE IN SHANGYU
ZHEJIANG PROVINCE

WANG Ying' ZHAO Quanli' HU Ying’ DU Xin® GE Wei' LIU Wenju'

(1. College of Resources and Environmental Sciences Agriculture University of Hebei Baoding 071001 China
2. The Research Center for Eco¥nvironmental Sciences Chinese Academy of Sciences Beijing 100085 China

3. Department of Environmental Health & Safety Aluminum Corporation of China Beijing 100082 China)

ABSTRACT

The concentrations of heavy metals ( As Pb Zn and Cu) in soils and plants were investigated and
assessed in different sampling sites around Pb/Zn mine tailing in Shangyu area of Zhejiang Province. The
results showed that the concentrations of As Zn Pb and Cu in soils were 328 mgekg™' 1760 mg*kg™'
2708 mgekg ™" and 287 mgekg™' respectively. Based on National Soil Environmental Quality Standard of
Grade Il the comprehensive pollution indexes of contaminated paddy fields and woodland were both higher
than 3 which showed the contamination soil reached heavy pollution grade. The index of normal paddy fields
was 2. 88 which showed moderate pollution. The concentrations of heavy metals in the roots of cultivated
plants were higher than those in aboveground parts. Moreover the heavy metal concentrations in cultivated
plants were abandoned paddy field > contaminated paddy field > normal paddy field which followed the
order in the soils. Among to the National Products Quality Standard ( GB18406. 1—2001) the residual limits
of As and Pb in vegetables are 0.5 mg*kg ™' and 0.2 mgekg™" but the concentrations of As and Pb in the
edible part of radish were 5 and 220 times higher than the limits. Concentrations of As Zn Pb and Cu in the
plants were 3. 69 mgekg™' 73.23 mgekg™' 16.32 mg+kg ' and 62.20 mg+kg™' respectively. The
pollution assessment results for rice grown on contaminated and normal paddy fields showed that the rice on the
contaminated paddy field reached light pollution and on normal paddy field reached alert status. Therefore
As Pb Zn and Cu pollution in the Pb/Zn mine tailing can not be ignored.

Keywords: Pb/Zn mine soil plant paddy rice heavy metals pollution.



