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Distribution and pollution assessment of heavy metals in paddy soil in Danzhai Au-Hg min-
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ZHONG Shun—ging® ZHANG Yu-ao’® SHANG Li-hai”* ( 'Key Laboratory for Information Sys—
tem of Mountainous Area and Protection of Ecological Environment of Guizhou Province Guizhou
Normal University Guiyang 550001 China; *State Key Laboratory of Environmental Geochemis—
try Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China; *Engineer—
ing Technology Center of Control and Remediation of Soil Contamination of Guizhou Provincial
Science and Technology Bureau Anshun University Anshun 561000 Guizhou China) .

Abstract: The spatial distribution of five heavy metals (As Cd Cr Hg Pb) in paddy soils
from four different zones in Danzhai Au-Hg mining of Guizhou Province were analyzed and the
pollution status was assessed by single factor index and Nemerow comprehensive index. The con—
tents of As Cd Cr Hg and Pb were 7.66-73.5 0.233-0.777 58.3-125 1.13-77.1 and
23.7-111 mg * kg™'(n=28) with averages of (31.2+17.2) (0.426+0.136) (95.3+15.6)
(20.4422.7) and (49.9+23.9) mg * kg™ '(n=28) respectively. Heavy metal contents in soils
varied with different zones with higher As Hg and Pb contents in village area higher Pb con-
tent in national road area and higher As and Hg contents in tailing area. The Nemerow compre—
hensive index showed that 92.86% of soil samples were polluted heavily with Hg pollution and
slightly with As pollution. The As and Hg contents in brown rice exceeded the China’ s national
standard. The release of As and Hg in the process of Au-Hg mining and smelting with water mi-
gration is the main way to paddy soil pollution
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Fig.1 Map of study area and sampling sites
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Table 2 Concentrations of heavy metals in paddy soils
o 5 | S
l pH Pb Cr Cd Hg As
1 It 1<P<2 I 2<P; <3 Gl 7.06 101 115 0.551 1.76 36.7
IV 3<P <5 Vo i P>5 G2 6.86 58.5 837 0.249 1.13 25.9
G3 6.90 79.9 965  0.376 7.56 73.5
° G4 6.95 40.8 9.1 0503 2.42 14.0
cl 7.20 76.6 873 0.530 5.98 215
) 7.15 111 110 0.339 7.44 49.4
(C./8) 2. C/S) b .
(= : a3 6.10 50.8 111 0369  18.1 33.6
2 4 7.26 80.7 786 0566  13.9 23.0
Py (C./S.) .. s 7.13 92.4 125 0466  60.0 433
’ 6 7.08 26.2 782 0.363 6.47 13.0
(Ci/8) s 7 7.30 37.9 746 0573 548 2.9
o K1 6.35 61.4 107 0.511 6.35 22
K2 7.40 38.5 89.6 0516 155 2.3
K3 6.09 38.2 824 0407 138 17.6
K4 6.51 36.7 86.6 0406  33.8 26.1
o K5 6.72 23 84.4 0306 216 70.6
5 1 P K6 7.10 32.8 583 0233 277 48.8
: <IN
. _ K7 5.74 23.7 102 0.324 5.42 16.0
<0.7 ( )i I :0.7<Py<1.0 ( K8 7.38 34.4 709 0385  55.9 35.3
. K9 6.86 443 116 0.506  77.1 3.7
1 (mg - kg™) K10 6.06 34.2 103 0345 101 16.6
T:;‘ble 1 MeaSITred A.sf Cd fCr Pb and .Hg contents and Kl 5.60 414 115 0.402 529 01
reference value in certified reference materials K12 505 28.6 101 0.287 379 61.5
K13 5.39 31.8 103 0.251 5.97 29.5
K14 6.62 48.2 9.9 0777 575 35.7
As 409+0.007 412+16 G35 DI 5.10 54102 0.362 1.88 172
Cd 0.508+0.001 0.45+0.06 G355 D2 4.96 280 101 0.305 137 7.66
Cr 120+3.78 118+7 G555 D3 374 31.6 984 0725 .44 143
Pb 576+2.81 552+29 GSS5 499+ 953+  0.426%  204:  31.2s
Hg 130+1.48 13243 ERM CC580 23.9 15.6 0.136 2.7 17.2
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Table 3 Single factor index of heavy metal in paddy soil
P, (%)
Pb Cr Cd Hg As
P,<1 100 100 14.29 0 50.00
1<P, <2 0 0 78.57 0 39.29
2<P; <3 0 0 7.14 3.57 10.71
3<P; <5 0 0 0 14.29 0
P,>5 0 0 0 82.14 0
4

Table 4 Nemerow conprehensiue index of heavy metal in
paddy soil

Py (%)
Py<0.7 0
0.7<Py<1.0 0
1.0<Py<2.0 3.57
2.0<Py <3.0 3.57
Py>3.0 92.86
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Fig.2 Concentrations of heavy metals in different zones of paddy soil
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Fig.3 Spatial distribution of As and Hg concentrations in paddy soil
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