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Abstract The spdtldl}drsm'butlon pollution degree, .and e(;pk’)gma‘r tisk of hedvy metals in the soil were studled by analyzing the contents of As, Hg, Cd Cr, Pb Zn N
and Cu and |pH valyés in Swface soil samples of the éstern mountainous area 0f the Nanyang basin. The resultsﬁfmwed that the konterits of Cd, Cu, Cr, Ni;"Ph, Zn," and As
in the soil exceedefl the screéning value of soil pollution rigks” "The spatial distribution of soil heavy metals displayed regional-and island-shaped. The highest concentéation of
hedV\ metals ‘was found in the south of the study area, whee @ mining aréd is located. Most of the samples/had no“pollution levels except some samples with high contents of
Cd: FS; AsyCr, Bb, 7n, Nl and=Ca, the potential ecologlcal risk of most samples were low, while Cd and Hg posed medium risk in most areas. The areas with high and
re ame,l\ high ecologlcal risk index accounted for 58. 93%and 37. 66% respe_(;t-w' '[) Soil Hg, Cd, and Pb contents were related to anthropogenic activities such mineral
mining. As derives from geological processes, while Zn, Ni, Cr, and Cu are both controlled by anthropogenic activities and geological processes. The mining of mineral
resources i§ the main driving factor of soil heavy metal pollution and ecological risk in the study area.

Key words: soil heavy metals; spatial distribution; pollution assessment; ecological risk; source
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Fig. 2 Spatial distribution of soil heavy metals in the study area
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Table 4  Single factor pollution index of soil heavy metals/%

miH As Hg Cd Cr Pb Zn Ni Cu R

P, <1 99.93 100. 00 95.28 98.26 99. 42 99. 64 98.98 97. 10 K5y
1<P;<2 0.07 0. 00 3.77 1.67 0. 44 0.22 0.94 2.76 VRIS G
2<P;<3 0. 00 0. 00 0. 44 0.07 0. 00 0.07 0.07 0.15 BREE YL

P;>3 0. 00 0. 00 0.51 0.00 0.15 0.07 0. 00 0. 00 G Y

WX X R Z LI E S TR AT
RBCHFTER R A (2) A, %mml:m@
BLEA TS YR E(Py) BARFTE FZ 0. 26 ~ 12. 67,
SEEE R 0.50. 25 il B 5T X N Mg 2 25 G T e g AR

(Py) WZE A A, G EASTa] s e S5 90 T 5 L il
ZE R LIE 3. W9 XA 88. 82% I HiL IX 241,
FiF-E A

Jr i

S i gl
(Pn)
B <0734

e

o] EL B 2<Py=3, Wﬁ;ﬂc
W 3 T i

O

B3 ii&iﬁ% W#’E‘t?

-

_ Fig. 3 Distribution and,proportltl)n -éf Nemero ‘comprehensive polluuon lndex of soil heavy metals

-*"‘.‘

.'LkﬁﬁﬁE%Fi%*E ﬁm%ﬁt¢ﬁ

*ﬂl"il&'ﬁﬁﬁ" R (3) HE 5 1 Fe559%
ﬂﬁl:%)l\m%'?{"*fftﬁﬂh?\ﬁ(&)BFﬂJ{EU\jt
F)/MKIK &y . Hg > Cd > As >Pb > Cu > Ni > Cr >
Zn. o Cr. Zn . Ni f Cu 7E4 X ¥ 10 A 5 XU S
RBCR RN 59, As TGEA 99. 85% Ay HLIX
AR ARSI R B B OB 559, 0. 15% 1 Hh
Xy v 45 JRURS: 45 9, Pb ST R A 99. 85% Ky HiLIX Ny

7. 62% Y X AL TR AA L, 3. 05% )b X XU 55
G NERFETS YL Ay A 0. 15% F10. 36% B X AETE
rhRE I S YL T R A AR TS Y Y b X 32 B A
FERRATEL A b5 R0 8 PH B 0 e AR 2k Ak I HLS G
)™ EE 1) b DX U] S5 R 5 DX R R XA A A AR T
X XKL G T2 X.

100
88.82%
30 -
o0 -
)
T 40k
20 |
7.62% Ry
| | it 0.15% 36%
o 0.36%
A e FerriGiy  chppjsi IR
samEnsAREsl ) y,

g

%MH@#ﬁq&m%%ﬂEﬁ¢%m@%ﬁ
0. 07 % 1y b IX 0 AR 5 XU B 45 2%, Hg A1 Cd JT 4
B 33.74% 1 2. 83% i Hiu X Ry 4% Bl XU 45 90,
54.50% F1 73.51% (¥ 3 X Ry o 26 0B 45 2,
19. 59% F1 10. 23% ()L IX 5 KU 55 2, 2. 54%
F1.16% 1 Hb X A AR 5 KBS 45 9%, 1.09% F1
0.51% B M1 IX v 78 A2 245 KU 28 80k W o XL G
.

x5 ITHESEERELESRBRRBALL/ %

Table 5 Potential ecological risk coefficient of heavy metals in soil/%

WiH As Hg cd Cr Pb Zn Ni Cu B3

E; <40 99. 85 33.74 2.83 100. 00 99. 85 100. 00 100. 00 100. 00 B2

40<E; <80 0.15 54. 50 73.51 0. 00 0. 00 0. 00 0. 00 0. 00 g

80<E, <160 0. 00 19.59 10.23 0. 00 0.07 0. 00 0. 00 0.00 i
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Fig. 4 Distribution and proportion of potential ecological risk index of heavy metals in soil
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Table 7 Correlation matrix of the principal component analysis of soil heavy metals

5H %yl T Jei ) 1 A B
F1 F2 F3 F1 F2 F3

As 0.226 -0.112 0. 949 0. 064 0.116 0.973
Hg 0. 437 0. 494 0. 062 0. 656 -0.063 0.070
cd 0.745 0.578 -0.001 0.938 0. 095 0.032
Cr 0.633 -0. 690 0. 001 -0.021 0.928 0.118
Pb 0.627 0. 658 0.077 0. 906 -0.053 0. 092
Zn 0. 764 0.298 -0.212 0.762 0.336 -0.154
Ni 0. 657 -0.697 0. 004 -0.008 0.950 0.124
Cu 0.722 -0.509 -0.181 0.173 0. 882 -0.067
FFAE(E 3.129 2.332 0. 989 2.746 2. 684 1.019
Rt EEHSH/ % 39.114 68. 266 80. 629 34.331 67. 886 80. 629
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Fig. 5 Distribution of pollution combination samples of single factor pollution index
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