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1 mg/kg? Sb 0.38 ~ Sb
2.98 mg/kg" Sb
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[5-6]
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Sb 112°220' ~ 113°20'E  24°53" ~ 25°41'N
Sh [8]
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Sb 40 ~ 11 503 179 ~ 183°C 1
He Yang!”! (Sn) 7.1C 7 28.1C
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GPS Sb 3.08 ~ 219 mg/kg
54.0 mg/kg 10 Sb
219 mg/kg 1~3
18 3 Sb
1 kg
20
9 250 ¢
A T 200
(Solanum nigrum L. ) (Mosla scabra —:’%
(Thunb.) C. Y. Wu et H. W. Li ) (Preris = 1ot
vittata L. ) (Ageratum conyzoides ¥ 100
L. ) (Artemisia verlotorum Lamotte {J
) (Senecio scandens Buch.- Ham. ex D. Don Or
) (Polygonum hydropiper L. ) 0
1 23 4567 8 91011121314151617 18
(Chenopodium ambrosioides L. ) (Conyza SR
canadensis (L.) Crong. ) (Glycine max (Linn.) 1 RALSIES ShIRE
Merr. ) (Cirsium setosum (Willd.) MB. Fig. 1 Total Sb concentrations of soil samples
) (Debregeasia orientalis C. J. Chen ) Sh Sh
(Bidens pilosa L. ) (Solanum melongena 2.98 mg/kg!!?
L. ) (Kalimeris indica (L.) Sch. Sh
-Bip. ) (Raphanus sativus L. ) Sh
(Brassica parachinensis L. H. Bailey ) 03 Sn
10 100 Sb 2 432 mg/kg
105°C Sb 816 Sb
30 min 85°C > N Sh Sh
Sb
2.2
L3 As Cd Zn Pb 1 As
Sb As  HNO-HCl  ( 1D 3.87 ~ 714 mg/kg 96.2 mg/kg
Sb  As HNOs-H,0, ( 3:12) 72% As As
(AFS-930) Cd Zn Pb 14 mg/kg ' Carvalho ¥
HNO;-HCl ( 4:1) Cd Zn Pb .
HNO;-HCIO,4 ( 3:2) . As
[Varian SpectrAA 220FS( ) 220Z( )] 17.0 ~ 338 mg/ke
( GSS-4 cd 0.02 ~ 15.8 mg/kg
GSV-2) 234 mgkg 89% cd
10%  HNO; 24 h cd 0.079 mg/kg ' [15]
Cd 2009 Cd 2005
1.80 1989 6.31 20
2 Cd Cd
2.1
13 Zn Pb 79.3 ~ 636
(0 ~20 cm) Sb (1 33.1 ~ 907 mg/kg 203 mg/kg 178 mg/kg
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#1 LELE As. Cd. Zn. PbiKE (mg/ke) 78% Zn Zn 95 mg/kg
Table I Total As, Cd, Zn and Pb concentrations of
tested soil samples Pb Pb
As cd Zn Pb 27 mg/kg
1 12.0 0.020 95.7 34.6 Sb Cd
2 27.0 0.113 79.3 37.2 7n  As (6]
3 14.7 0.039 114 36.5 Sh Sh As
4 5.15 0.489 112 447
5 15.2 0.242 102 37.8 Cd Pb
6 3.87 0.159 107 78.7 (
7 25.0 0.413 83.7 459 2)
8 8.34 0.178 80.6 71.0 As Cd Zn Pb 4
9 28.5 0.344 118 56.3 As Cd
10 30.5 0.666 88.5 150
11 99.8 2.13 279 214 Pb Zn 4
12 76.9 2.08 294 264 [1e] Sb
13 714 15.8 636 907 Sb As Cd Zn
14 10.6 0.564 106 36.4
15 423 8.76 539 508
16 25.1 1.35 156 48.0 23
17 546 8.67 547 615 20
18 47.0 0.178 117 33.1 Sb
F2 TEPZSETRKRENEXDN
Table 2 Correlation coefficients between Sb, As, Cd, Zn and Pb in soils
Sb As cd Zn Pb
Sb 1
As -0.051 1
cd —0.139 0.884" 1
Zn —0.247 0.818" 0.954" 1
Pb —0.084 0.898" 0.983" 0.966™ 1
ok P<0.01
F* 3 HEPH IR AT R ITEIKE (mg/kg)
Table 3 Concentrations of pollution elements in stems and roots
Sb As cd Zn Pb Sb As cd Zn Pb
A 2.36 74.8 1.22 59.0 9.94 3.21 107 0.496 413 18.5
B 4.52 112 0.246 46.7 21.3 19.9 482 2.47 246 225
C 2.75 1770 0.148 26.0 13.4 4.62 612 0.732 81.7 473
D 3.63 271 0.473 30.1 32.4 2.78 107 0.417 27.8 28.9
E 2.08 6.00 0.203 64.2 8.73 7.96 230 3.67 936 513
F 0.868 57.7 0.577 18.4 430 10.3 354 1.36 104 423
G 7.68 11.1 0.018 6.91 0.143 23.9 114 0.477 46.1 27.9
H 22.8 62.2 0.315 34.7 23.2 17.1 45.4 0.366 47.0 25.0
I 1.39 25.1 0.117 11.6 0.091 12.7 81.6 2.33 28.3 13.6
] 0.394 2.98 0.064 8.17 0.195 0.827 2.83 0.222 5.12 2.25
K 723 8.37 0.042 11.8 3.72 1969 52.4 0.169 43.7 459
L 82.1 17.0 0.064 28.3 1.61 88.6 721 0.029 15.2 0.906
M 28.2 2.26 0.077 12.3 1.93 44.7 237 0.197 9.02 1.17
N 371 23.8 0.134 9.01 8.09 103 6.03 0.013 7.53 0.618
(¢} 9.91 5.19 0.093 7.08 1.61 114 196 0.058 6.32 3.04
P 0.792 3.62 0.543 5.63 0.586 0.414 1.62 0.123 5.83 1.95
Q 2.05 1.48 0.005 3.39 0.080 15.2 15.9 0.014 6.77 0.149
R 0.334 2.12 0.144 8.64 0.417 0.513 11.1 0.113 9.08 2.91
S 0.324 0.770 0.190 9.73 0.681 2.70 1.21 0.110 9.77 0.343
T 0.461 1.77 0.332 24.6 0.656 0.139 1.66 0.168 11.6 0.651
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As Cd Zn Pb ( 3 Sb Sb
0.324 ~ 371 mg/kg 30.8 mg/kg Sb As
Sb 0.139 ~ 1 969 mg/kg D As (r = 0.697** n = 20)
H N P T 5 Sb Zn Zn (r =
> 0.662*%* n =20) Cd Pb
Sb
[17-18]
[19] 3
Sb 5~ 10 mg/kg
- 5 mgkg Sb Sb As Cd Zn Pb
Baroni ['® (Achillea ageratum)  Sb Sb
1367 mghkg Qi PV Sb Sb As Cd Zn
34 3.90 ~ 143 mg/kg Pb As
(Equisetaceae) (Hippochcaete
ramosissima)Sb 98.2 mg/kg Hozhina
22 Sb (Typha Sb As Cd Zn Pb As
latifolia, Scirpus sylvaticus ~ Phragmites australis) Ccd Zn Pb
Sb Sb
“B’, “K’,
““K*” Sb
1 969 mg/kg ““B~~ Sb
“K*” ““K*” Sb 2.05 mg/kg WHO
Sb
“ENT7 371 mg/kg Sb (GB2762-2005)
103 mg/kg 3.6 As Pb
Sb Sb
Sb
Sb (23] (WHO)
Sb (ADI ) 0.86 pg/kg [1 , , ) M].
( ) Sb (TDI) ,1997: 1-15
6 ug/kg [24] Sh [2] Flle.lla M, Belzile .N’ Chen YW. Antimony in the
environment: A review focused on natural waters I.
2.05 mg/kg Occurrence[J]. Earth-Science Review, 2002, 57: 125-176
WHO [3] , . (Sb) [J1.
Sh , 1991, 22(5): 209
[25] [4] Mccallum RI. Occupational exposure to antimony
compounds[J]. Journal of Environmental Monitoring, 2005,
7(12): 1 245-1 250
[5] WuFC, Fu ZY, Liu BJ, Mo CL, Chen B, Corns W, Liao HQ.
Sb Health risk associated with dietary co-exposure to high
As Cd Zn Pb lev?ls of afltimony and .arsenic in the world"s largest
antimony mine area[J]. Science of the Total Environment,
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Heavy Metal and Metalloid Pollution of Soils and Plants in
Typical Antimony Mining Area of Central-south China

YUAN Cheng', ZHANG Hong-zhen®, CHI Ting’, YU Fang’, SONG Jing', WU Long-hua'’

(1 Key Laboratory of Soil Environment and Pollution Remediation (Institute of Soil Science, Chinese Academy of Sciences),

Nanjing 210008, China; 2 Chinese Academy for Environmental Planning, Beijing

100012, China)

Abstract: The heavy metals or metalloid pollution in antimony mining areas in Central-south China was studied by

determining the accumulation features, concentrations of Sb, As, Cd, Zn, Pb in soil and plant samples. The results showed that

soils were polluted by Sb, As, Cd, Zn and Pb, the concentration of Sb was 3.08-219 mg/kg, with the average of 54.0 mg/kg, there

was no significant correlation between Sb and As, Cd, Zn, Pb, but significant correlations were found between As, Cd, Zn and Pb.

Plant samples were also severely polluted by Sb, As, Cd, Pb, Debregeasia orientalis is capable of accumulating Sb and can be

used to remediate Sb contaminated soils. In conclusion, soil and plants in this region were polluted, prevention and control of

pollution need be concerned.

Key words: Mining area; Sb; Pollution; Plant; Soil



