2014,33(12):2321-2328 Ko RO R ¢ 2 4R 2014 4F 12

Journal of Agro-Environment Science

tmEmKREFE LT EET HEIRESRE
=85 JESFE R T RN
KEZ 2 ELT 2 FEE 1, DAY £ K

(LAERRH R AR SR TR B, dbat 1000835 2. bR A [ 5B 5 RE I PR Rbb SR 3t , b 1000835 3.5 48
DSR2 9 PRI S iR Ui 2 e 1 0P A SRR R T A S0 %, B AT 100083 ;4 b AUt ot T ARSI HITFEBE, bat 101500)

B SRR IR TR S 40 KR L E 48 (As .Cd \Cu .Pb Cr Ni.Zn 1l Hg) {725 (0] S0 AR AE T SRR B 05 e 3
PRI S PEN . 25 M5B @R, As (Cd .Cu . Pb F1 Zn 87 H SEASHH R4 A1 155 00 , 15 YRR 40 7™ 31 1) XSRS A A A A 40
X K S8, 22 5 AT 30 4 S 2 52 Cr 1 N (923 [B) 40 A FeAiE SR AR 5 G 7™ B X0 B0 ™ IX R340 o R FHBGHE ) BCR 42+
WrhESREA, R ICP-0ES M 455 R, Cd W 3g e & 7 i S5 A5 5 St 20%~30%, Zn \Pb 1.5 10 JF3S & S8 , B TE
V5 YL RIS 2#53HT, Pb As Hg . Zn .Cd ATRECIE 0 IL TR (&R RSN E 3l o 1 R AR BN 25 3R I o X 3 1
b 8 PV E 4B ISR B He SMEARS A TI5JUIRES, Hordr o Ni Cr Hg #R 40 T8 75 Y sl R 15 YL AR ; Cu A SRRk S5 AL T 0 v
LG YK 5 Ph As Cd SRS 2575 YL 7 8, IR BE SR B F 1S Yok .

KR L EAE 2S5 TR AT R4

PESES . X53 TEFRES:A  XEHS:1672-2043(2014)12-2321-08  doi:10.11654/jaes.2014.12.007

Spatial Distribution, Fractionation and Pollution Assessment of Heavy Metals in Wanzhuang Gold Mining
Field in Upstream Part of Water Conservation Area of Beijing, China
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(1.Civil & Environment Engineering School, University of Science & Technology Beijing, Beijng 100083, China; 2.National Environment &
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Eco—Environmental Processes, College of Resource Environment and Tourism, Capital Normal University, Beijing 100048, China; 4.Beijing
Geo—engineering Design and Research Institute, Beijing 101500, China )

Abstract: The objective of this study was to investigate the spatial distribution, fractionation and contamination degree of heavy metals in
soils of gold mine and tailings of Pinggu in Beijing. The spatial distributions of As, Cd, Cu, Pb, and Zn were basically the same. Their pollu—
tion was more serious in the gold mining and surrounding area, which was obviously affected by human activities. However, the spatial dis—
tribution of Cr and Ni showed that the most polluted area was the tailings. Exchange and reducible fractions of Cd accounted for about 20%~
30% of the total Cd, respectively. Zinc and Pb were dominated by reducible fraction, which is potential pollution source. Pb, As, Hg, Zn, and
Cd came mainly from mine mining, metal smelting and other human activities. The geo—accumulation index showed that the studied areas
were seriously polluted by Pb, As and Cd, but slightly by Ni and Cr. The soils had not been contaminated by Hg. Some sample points showed
mild and moderate Cu pollution.
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Figure 1 Schematic map of studied area and sampling points
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Table 1 Statistical results of heavy metal concentrations in soils

i *iﬂfﬂci/ _ EN \lffflﬁwgkmiﬂiig/mg'kg" _ jlgjq-t?ﬁi%ﬁ%ﬁ/ AR
| Fe/ME ICoN: ! SFHE FRufEd 22 mg-kg

Cu 25 26.50 175.00 60.46 40.18 23.1 2.62

Zn 25 72.00 2 460.00 347.36 582.56 97.2 3.57

Cd 25 0.19 23.20 2.86 5.67 0.053 4 53.56

Cr 25 67.10 177.00 90.24 20.63 66.7 1.35

Ni 25 23.00 91.30 38.60 13.13 28.2 137

Pb 25 34.30 6 380.00 553.67 1303.42 24.7 22.42

As 25 22.00 2 386.00 280.88 525.55 9.4 29.88

Hg 25 0.01 0.13 0.05 0.03 0.057 6 0.87
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Figure 2 Spatial distributions of heavy metals in studied area
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Table 2 Correlation coefficients between heavy metals and OM and pH in soils
Cu Zn Cd Cr Ni Pb As Hg pH oM
Cu 1
Zn 0.586%** 1
Cd 0.623%* 0.994+* 1
Cr -0.062 -0.094 -0.108 1
Ni 0.135 0.155 0.144 0.948%* 1
Pb 0.282 0.748%* 0.694#* -0.047 0.086 1
As 0.429%* 0.865%** 0.832%* -0.074 0.099 0.970%* 1
Hg 0.133 0.535%* 0.468%* 0.002 0.070 0.956%** 0.869%* 1
pH -0.087 -0.028 -0.022 -0.148 -0.207 -0.018 -0.013 -0.036 1
oM 0.345 0.729%* 0.736%* -0.046 0.187 0.236 0.366 0.011 -0.129 1
T U5 (P<0.01) 5% B35 (P<0.05)
x3 ERFATER(n=25)
Table 3 PCA results of heavy metals in soils
R BIUEFHIE(H FRBU FA -y F . BRI
FREME  SUikE/% RRGTKE/%  FHEE STkER% RRGTHER% PC1 PC2 PC3
1 4.461 55.763 55.763 4.461 55.763 55.763 Cu 0.554 0.022 0.708
2 1.946 24.331 80.094 1.946 24.331 80.094 Zn 0.929 -0.014 0.259
3 1.178 14.720 94.814 1.178 14.720 94.814 Cd 0.903 -0.025 0.336
4 0.381 4.763 99.577 Cr -0.055 0.990 -0.090
5 0.020 0.254 99.830 Ni 0.153 0.981 0.064
6 0.009 0.111 99.941 Pb 0.926 -0.031 -0.368
7 0.004 0.052 99.993 As 0.982 -0.039 -0.165
8 0.001 0.007 100.000 Hg 0.792 -0.008 -0.567
Rescaled distance cluster combine R4 EEEHEBERIBHS LS SLEEZINHEEXR
Labe(l:ASl};:Ium 2 _?_ 1_8 1+5 2_'(_) 2_3 Table 4 Geo—accumulation index grades and pollution degree
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Figure 3 Dendogram for heavy metals obtained by hierarchical

clustering method

TGRS SRR S SRR BOmA ] AT
R, FFBIPRAE KL Lo TREEIRT 6, W E R JE S EI5
e, LT A R TS P sl iy e o Hoim gy
AE TR V& S HEUZ K A R AR TR TS YL TR
26 W RTBEEERBHEESH

Y AT 1A G A AT DX e )

HE S HAT R AL, 3B Zn . Cu . Pb i1 Cd 4 Fhis gL A%t

JRE N E SR, RILAENE T X TR SRS T4
M, a5 R WE 6 s, Al iX 4 FPEE 4@ Cu 2%
ISR SAETE , By AR Z , Zn .Cd 1 Pb () S 121
YIEAY 59 K 347.36.2.86.553.67 mg-kg™, = F WA
Ay AR ARARL, FL T A 3 K T i SR A R i L A
IR 25% 25% 5% /A5 . Zn Cd Fil Ph =&k
IR, 5 T 5 IR S 456 A U B /N
AL IIvE .

H &7 AL, £ R A R Cd 1Y AT A2 4 280 &) ik T
A 7 BRI X 8K, 3 53 2R A A AT 15 80% , R HH L



2326 RAIFERF SR ERRET PR
10.00r Bcu Bz Bcd EBo BN Epb HAs BHg
8.00F
& 6.0
ﬁ 4.00
§ 200 1 : 1 F 2] i i
= 0 i I ::i E = I :I 2 | | I K I |
2200F1 2 3 4 5" 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25
-4.00" PSS
4 MRREET REV EY XX Eih L iEih RREHE
Figure 4 Geo—accumulation index of heavy metals in soils of studied area
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Figure 5 Weighted geo—accumulation index of heavy metals in soils
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Figure 6 Distribution of averages of heavy metal fractions in

soils of studied area
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Figure 7 Distribution of heavy metal fractions in soil from each point of studied area
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