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Evaluation of heavy metal contamination in soils in mining—intensive areas of Nandan, Guangxi

ZHONG Xue-mei', YU Yang', LU Su—fen%, YANG Zi-jie’, KANG Kai-li%, KUANG Hui—fen?, SONG Bo***

(1.College of Earth Sciences, Guilin University of Technology, Guilin 541004, China; 2.College of Environmental Science and Engineering,
Guilin University of Technology, Guilin 541004, China; 3.Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology,
Guilin 541004, China; 4.Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area, Guilin 541004, China )
Abstract; Nandan county is famous for its nonferrous metals in China,especially arsenic and lead.This study was conducted to investigate
the concentrations of heavy metals in soil and to assess the ecological risks posed by elevated concentrations of heavy metals. Total 72 back -
ground soil, 301 farmland soil, 24 tailing and 6 sediment samples were collected to determine the concentrations of arsenic, lead, copper,
cadmium, zinc, and antimony. Results showed that the geometric mean concentrations of As, Pb, Cd, Cu, Zn, and Sb in background soil
samples were 17.74, 40.78, 0.503, 17.94, 81.40, and 3.004 mg-kg™, respectively. Heavy—metal pollution of soil in Nandan County became
serious. In 82.0% of the soil samples, more than one of those metals was higher than the Grade Il of National Soil Environmental Quality
Standard(GB 15618—1995 ). Specifically, there were 79.1%, 56.8%, 22.8%, 9.44%, 36.1%, and 68.3% of soil samples exceeding the stan—
dard for Cd, As, Pb, Cu, Zn, and Sb, respectively. Cadmium and Sh were priority control pollutants in Nandan County. Dachang Town and
Chehe Town and the surrounding Diaojiang River coastal area showed high ecological risks. The heavy metal contamination of farmland soils
in Nandan County happened in Dachang Town and Chehe Town.

Keywords : Nandan; soil; high background; heavy metal; ecological risk; spatial interpolation method
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Figure 1 Soil sampling sites and study areas
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Table 1 Characteristics of heavy metal content in soil in Nandan County, Guangxi(mg-kg™)

WiH  JiR EEne|

SIARIYE AR JUAIIE R 22) BR R P WHE(SER) MR % BETE 15 3KF SRaT5 0

HEME As 1.68~165.9 29.8+35.9 17.74(1.01)
n=12 Pb 473~579.5 67.8+86.8 40.78(1.04)
Cd  0.05~4.048 0.90+1.00 0.503(1.11)

Cu  0.69~1963 29.7+33.7 17.94(1.06)

Zn  6.75~368.1 108+84.2 81.40(0.81)

Sh 0.22-76.08 6.21£11.7 3.004(1.10)

pH  3.70~8.06 5.23:1.18 531(1.18)

X As 1.01~559.7 33.1+68.9 15.40(2.73)
n=129p 17549537 87.4+132 43.63(3.78)
Cd  0.07~5.154 0.75+0.73 0.535(0.63)

Cu  1.50~2205 34.9+34.8 24.00(3.18)

Zn  8.50~1688 150+188 110.0(4.70)

Sh 0.37~45.86 5.62+8.49 3.077(1.12)

pH  438~7.66 5.85+0.87 5.786(0.87)

X As  6.16~9875 7091566 178.8(5.18)
n=l72 - p, 6.00~4335 604784 278.7(5.63)
Cd  0.04~85.42 8.90+12.8 3.894(1.36)

Cu  124-2845 87.8+55.9 72.76(4.29)

Zn  762~6751 1140+1444 613.7(6.42)

sh 1.04~1107 1474229 41.15(3.72)

pH  4.08~8.29 6.41+0.92 6.351(0.93)

U As 13.9-11496 43094511 1048(6.95)
n=6 Ph 229-2746.8 11291012 783.7(6.66)
cd 0702765 128127 31.46(3.45)

Cu  9.97~2267 125954 79.93(4.38)

Zn  643~16799  5255:6871 1392(7.24)

Sh 1.09~1 474.4 6371641 121.0(4.80)
Ffh  As 122171523 30 64040 409 17 048(9.74)
n=24  p,  238-29294 58568164 1844(7.52)
cd 0.23~958 91.87+196 11.57(2.44)

1.21 0.275 16.6 — — — _
1.28 0.826 23.1 — — _
1.11 0.48 0.14 — — _
1.14 0.794 16.6 — — —
0.78 0.465 72.5 — — —
1.89 0.496 2.98 — — _

022 0414 535 — — —
208  0.024 40 19.0 0.39 I LELD
151 0085 250 s08 017w (130
097 0677 0.3 73.6 1.78 21
099  0.994 50 204 0.48 Tk
125 0197 200 14.8 0.55 Tk
151 0.025 3 384 1.03 L=Y0
0.15 0812 — — — —
221 0247 40 84.7 4.47 s o
129 0421 500 61 056w (359
144 094 1 83.3 3.9 iy
0.64 0738 400 — 0.19 T
127 0387 500 54.4 1.23 L=
156 0.732 10 76.6 4.12 iy
0.14 0213 — — — —
1.05  0.944 40 83.33 107 il T
09 0850 500 100 226 iy (840)
0.99  0.749 1 83.33 128 &
077 0951 400 0 0.31 HiE
131 0.835 500 60.0 10.5 i
101 0954 10 80.0 63.7 I
132 0757 — — — — —
139 0958 — — — —
2.14 0465 — — — —

T« P OB S 1) 22 S A B

Note : P, ——test values for differences in logarithm—converted values.
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Figure 2 Distribution of heavy metal contamination in soil of Nandan County , Guangxi
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Table 2 Semivariogram theoretical models of heavy metals and corresponding parameters
JLE fE G AFE km Hedefl YegAa/ 2 5 18/% s 7 KRR 22
As 2.189 0.85 2213 50.3 B AT 0.301
Pb 2931 441 0.817 21.7 B AT 1.260
Cd 0.556 0.94 1.434 72.0 B AT 0.489
Cu 0.312 0.77 0.816 723 BRRA TR 0.866
Zn 0.138 1.08 1.009 87.9 BRRA TR 0.143
Sh 1.568 0.81 1.733 52.5 ey R 0.143
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Figure 3 Comprehensive contamination distribution of heavy

metals in soil of Nandan County, Guangxi
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Table 3 Geoaccumulation Index of heavy metals in soil of Nandan

County, Guangxi

~

o RFRERE Sh As Cd Pb Zn Cu

PR -ME 5.6 5.3 7.9 7.6 6.0
o, 14.8 11.1 5.4 3.5 3.4

0 g 38.2 38.2 34.3 36.2 31.8 27.1
1 To-+H 133 12.5 174 14.1 21.9 30.9
2 g 73 139 15.9 134 16.3 25.7
3 hEE-SREF 112 10.9 11.2 14.5 12.0 13.3
4 [1i5cs 9.6 8.1 79 10.5 8.6 3.0
5

6
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Table 4 Ecological risk assessment of heavy metal contamination of

farmland soil in Nandan County, Guangxi

e As Pb Cd  Cu  Zn Sb
T 0 5 30 5 1 40

c 1774 4078 0503 17.94 8140 3.004

BEH PA9Y g ke 6295 1262 164 435 2766 128
155 E, 355 155 978 121 340 170
AU 25 2% g RBRC R B B R
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B s m o B RE P e
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Figure 4 Ecological risk distribution of heavy metal contamination

of soil in Nandan County, Guangxi
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