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Risk Assessment of Heavy Metal Contamination in Farmland Soil in Du’an

Autonomous County of Guangxi Zhuang Autonomous Region, China

WU Yang'?*, YANG Jun', ZHOU Xiao-yong'*, LEI Mei', GAO Ding', QIAO Peng-wei'*, DU Guo-dong'*

(1. Tnstitute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For a comprehensive understanding of the pollution characteristics and ecological risk of heavy metals of farmland soil in
Du’an Autonomous County of Guangxi Zhuang Autonomous Region, China, this study evaluated the cadmium (Cd), arsenic (As),
nickel (Ni), zinc (Zn), chromium (Cr), antimony (Sb), copper (Cu) and lead (Ph) pollution situation using the single factor
index, the Nemerow pollution index and the Hakanson ecological risk index. The results showed that heavy-metal pollution of farmland
soil in Du’an County was serious. 74. 6% of the soil samples had heavy metals concentrations higher than the Grade II of National Soil
Environmental Quality Standard ( GB 15618-1995). The over standard rates of Cd, As, Ni, Zn, Cr, Sb, Cu, Pb were 70.6% ,
42.9% , 34.9% , 19.8% , 19.6% , 2.94% , 1.59% , 0.79% , respectively. Cd and As were the main contaminants in Du’an
County, the pollution was far more serious than those of the national and Guangxi Zhuang Autonomous Region. In terms of the
ecological risk, heavy metals of farmland soil in Du’an County showed a “middle” ecological risk, with Cd accounting for 88% of the
total ecological risk. The north-west of Jiudu Town and the zone between Bao’an Town and Dongmiao Town were two areas with high
ecological risk in Du’an County. The contamination of farmland soils in Du’an County was caused by two main sources, whereas the
pollution of As and Sb of farmland soils near Diaojiang River was mainly caused by the upstream mining industry.

Key words: farmland ; heavy metal; pollution; ecological risk; Du’an County; Diaojiang River Basin
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Fig. 1 Distribution of farmland soil sampling sites

in Du’an County, Guangxi
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Table 1 ~ Characteristics of heavy metal contents in farmland soil in Duw’an County, Guangxi
% _ ﬁ?ﬁ?fﬁj‘l’\/mg-kg -1 _ _ _
fi/ME RAME SFEME brifE 22 i )3 W i R R A
pH 4.87 8.88 7.58 0.90 -1.28 1.20 0.119
Cd 0. 095 223 4.11 19.8 11.0 122 4.82
As 1.13 700 33.2 69.9 7.7 69.3 2.10
Ni nd" 175 49.5 34.8 1. 06 1.03 0.703
Zn 2.52 972 160 154 1. 64 4.85 0. 968
Cr 37.0 769 176 129 1.91 4.94 0.736
Sh nd 52.7 1.54 6.07 7.08 54.6 3.94
Cu 4. 68 313 35.2 30.7 6.21 53.9 0. 870
Pb 0.77 456 48.7 50.9 4.95 34.4 1.04
1) nd Z7R g AA
x2 TEHRESMBLESEEFRRTITN
Table 2 Assessment of heavy metal contamination of the farmland soil in Du’an County, Guangxi
oy _ BRI _ YN _
HEBR R/ % BT R TR ZEa T YR AL

cd 70.6 6. 85 gLy TR (3.06)

As 42.9 1.33 i

Ni 34.9 0.83 (RG]

Zn 19.8 0.53 HERE

Cr 19.6 0.70 R

Sh 2.94 0.15 ik

Cu 1.59 0.35 (RG]

Pb 0.79 0.14 i

REETEYOKF; Hth 6 FE4SJE Niy Zn, Cr, Sh,
Cu, Pb HHBFRHMIK K 34.9% | 19.8% | 19.6% .
2.94% . 1.59% . 0.79% . [R)A}, i 2R P38 50k is
2| 8 ME &R T RIGYARE RN R . Cd > As > Ni >
Cr>7Zn>Cu>Sh >Ph. BRI T, #B4 EH Bk + 55
LB NBE LG5 48508 3. 06, iA 2 & 5
YK
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T g0R— NS BA RS (AR
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Fig. 2 Distribution of heavy mental contamination in soil of Du’an County, Guangxi
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Table 3 Ecological risk assessment of heavy metals contamination of farmland soil in Du’an County, Guangxi

i H As cd Pb Cu Sh Ni Cr Zn
T 10 30 5 5 40 5 2 1

c 25 0.6 350 100 10 60 250 300
FHIE 33.2 4.11 48.7 35.2 1.54 49.5 176 159

E, 13.3 206 0. 696 1.76 6.16 4.13 1.41 0.53
U 55 2% Bi% AR Bi% i Bi% B iU i
RI 233

KU 25 2% HhiE

20 km
SATTRITR e
- mm REER PR mm RS

3 ITEARRELRESREAEENT
Fig. 3 Comprehensive contamination distribution of heavy

metals in soil of Du’an County, Guangxi
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Fig. 4 Ecological risk distribution of heavy metal

contamination of soil in Du’an County, Guangxi
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Table 4  Correlation analysis for the heavy metals contamination in soil of Du’an, Guangxi

Pb Cd Zn Cr Cu Ni Sh
As 0.905 "~ 0.255"* 0.599 ** -0.011 0.074 -0.017 0.945" "
Pb 0.490 " * 0.788 " " 0.181" 0.208 * 0.251"* 0.831" "
Cd 0.741" " 0.520" " 0.371" " 0.672" " 0.165 "
Zn 0.432"* 0.328" " 0.717** 0.504 " "
Cr 0.445" " 0.597 "~ -0.136
Cu 0.432*" 0.028
Ni -0.113

1) = Hl = = 3 HIF/RLE0. 05 F10. 01 BEKF FA M B

x5 RS AFEHEE

Table 5 Component matrixes and eigenvalues

Eiy ERA /% cd As Ni Zn Cr Sh Cu Pb
Fr 1 49.708 0. 754 0.733 0. 603 0.942 0. 477 0. 641 0. 443 0. 886
FER4 2 29. 445 0. 399 -0.651 0.670 0.095 0. 649 -0.729 0. 447 -0. 403

— kvt B H T R & R T Y E BRI T
TEKHEEE 2 L IE s | s Y AR
— BT PR TE Y, AT REK IR T A VL sk A
Bl AR B X, B s A TR
FIR T WP A X 3k 300 Z5CRET 0, 5
REHA AR P 296 000 t, i 157K 2 12
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