2013,32(12):2384-2394 xR A K B R FE F R 2013412 A

Journal of Agro-Environment Science

ItERTERKELRFEY X L1E
BeES=E RENTEIEMN
_7:},_1 1£ 12, A % 2, ?f-ﬁl‘ 123 0 A 4 Hor g 12

(LB R A2 EAR S IRE TR 2B, AT 1000835 2.0 URE R 27 6 ZER 5 15 RE IR [E] PR & VR 2, Jb AT 1000835 3.5 45
IMFE R A BIRIREE SR~ e AR AR PR R E i 0, b st 1000485 4. L atHi i TR B HEFERE, JEat 101500)

W E.asHZA RSN SRR T RO BRI TS K R X 5 48 R IR TS YA T T SR . A
FL B & 45 B TR B (ICP-MS )il 2 +38rh Be |V Co Ni Cu ,Cd . Pb [ 3t , F R F 2665 (AFS) I As Hg &, A X
SHERAT T (XRD )M SE - HERT S0 IR Sr o 45 SRR B As SMS A B P& B m T HHn R T S, XRD iR 5
I, BRI R ARRL, FEARE AT K R S S R . 2R T (Fr RS SR ),
Cu.Cd.Pb F1 Hg A AN, FERIE T IR aHi 72 s Be .V .Ni il Co Sk FIR AR, BIH™ " TR Rl A L 55 As A H
SRR, Ok B A AT AL =20 S R i, B A 1 S i SRR UL T 45 5 R B, Cu \Cd \Pb \Hg 15 4™ 5, &2 AR i
) BE S, T Be V. Co Ni Bhi5 e, As Toi5 4. G5 R —LI0E 1 2480 i a5 .

KR &0 LI AR 28R B AR R T 1 B AR AL

HRESHED X820  TEARER:A  XEHE.1672-2043(2013)12-2384-11  doi:10.11654/jaes.2013.12.011

Contents, Sources and Contamination Assessment of Soil Heavy Metals in Gold Mine Area of Upstream Part of
Miyun Reservoir, Beijing, China
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Eco-Environmental Processes, College of Resource Environment and Tourism, Capital Normal University, Beijing 100048, China; 4.Beijing
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Abstract: In this investigation, concentrations of heavy metals(Be, V, Co, Ni, Cu, Cd, Pb) in soils were determined by inductively coupled
plasma mass spectrometry (ICP-MS). Soil As, Hg were measured by atomic fluorescence spectrometry (AFS). X—ray diffraction (XRD) was
used to analyzed the mineral composition of soil. The average concentrations of heavy metals in the soils had exceeded the background values
of Beijing soils except As. The minerals were very similar among soils and composed of quartz, feldspar, illite, kaolinite, smectite and calcite.
Multivariate analysis ( principle component analysis, cluster analysis, and correlation analysis) showed that(1)soil Cu, Cd, Pb and Hg had
come mainly from anthropogenic sources via mineral exploitation and transportation activities; (2)Be, V, Ni and Co were associated with a
mixed sources through both mineral exploitation and the soil background; and (3)As had derived from the weathering of rock and soil parent
materials. Assessments by enrichment factor and geoaccumulation index showed that the soils were seriously polluted by Cu, Cd, Pb, and Hg,
which were profoundly influenced by human activities, whereas slightly by Be, V, Co, and Ni. Arsenic had not contaminated the soils yet.
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Figure 1 Schematic map of the studied area and sampling point
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Figure 2 pH value and TOC contents of the soil samples
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Figure 4 The distribution of heavy metal concentration in soils and tailing of studied areas



2013 £ 12 A =

5, 5% U 2K il X R G

B O TE 5 YAy 2389

1400

1201
. 100}
80
60

“hilxll

Cu/mg-kg”

il

(=]

N

Cd/mg-kg™
o

12345678 91011121314151617 1819 2021 2223 242526272829 3031323334

Al sl Hﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂmmmmﬂ

0712 345678 01011121314151617 1819202122 23 2425 26 27 28 29 30 31 32 33 34

Wl
[*))

<k
oo

100 -

910111213141516171819202122232425262728293031323334
141 _ _
12t = ]
T
ol
20 .
£ 6
< 4h
A ] IR =ARNAR]!
0 12345678 9 1011 1213141516171819202122232425262728293031323334
Tr —
6k o M
-5
%ol
Z s
= |
0 | P |_||_| P S A S R T T £ | Ll e e e

123456738 9 10111213141516171819202122232425262728293031323334

ZE4 ARXETEREWHIMEERESESH

Continuing figure 4 The distribution of heavy metal concentration in soils and tailing of studied areas
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Table 5 The results of PCA of heavy metal concentrations in soils

ES0%) ﬁ%ﬁiﬁk — HRE i

FAEME sumkse R PC1  PC2  PC3
1 3.807 42299 42.299 Be 0.369 -0.569 0.446
2 2.604 28.938 71.238 vV -0.170 0907 -0.059
3 1.024  11.379 82.616 Co -0.188 0962 -0.027
4 0.735  8.171 90.788 Ni 0.336 0.767 -0.331
5 0.304  3.376 94.164 Cu 0.766 0.382 0.248
6 0.249  2.765 96.929 Cd 0911 -0.214 0.134
7 0.189  2.105 99.034 Pb 0921 -0.207 0.197
8 0.053  0.587 99.621 As 0.079 -0.156 0915
9 0.034  0.379 100.000 Hg  0.780 -0.104 -0.211

R4 TEFEEETESE TOC F pH EZ EHIEX R

Table 4 Correlation coefficients of heavy metals, TOC and pH in soils

Be V Co Ni Cu Cd Pb As Hg pH TOC
Be 1
A -0.496%* 1
Co -0.631%*  0.898%* 1
Ni -0.346 0.601%#* 0.682%* 1
Cu 0.117 0.160 0.169 0.387* 1
Cd 0.540%* -0.314 -0.371%* 0.101 0.587+* 1
Pb 0.590%%* -0.336 -0.359 0.116 0.608** 0.943%* 1
As 0.366 -0.279 -0.176 -0.397* 0.190 0.192 0.258 1
Hg 0.060 -0.237 -0.220 0.142 0.501%* 0.604%* 0.620%* 0.048 1
pH 0.253 -0.505**  -0.656**  —0.436* -0.023 0.388* 0.253 0.025 0.199 1
TOC 0.043 -0.139 -0.158 -0.096 0.360 0.398* 0.317 0.075 0.379%* 0.230 1

1 #P<0.01, *P<0.05 (XKL ) o
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Figure 7 Enrichment factors( EF) of 9 heavy metals in all samples of gold mine
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