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Fig. 1 The study area and distribution of sample locations
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Table 1 Heavy metal content in soils in Datong abandoned coal mine area

Hg(mg/kg) Cd(mg/kg) Cr(g/kg) Pb(g/ke) Cu(g/kg)

12 (cm)

0~10 20~30 0~10 20~30 0~10 20~30 0~10 20~30 0~10 20~30
EFUNIEN 0.850 0.309 3.240 3.581 0.554 0.605 0218 0215 0.795 0.123
He/ME 0.581 0.497 0.712 0.770 0.166 0.183 0.825 0.635 0.165 0.970
A 0.253 0.327 1.971 2.178 0.340 0.394 0.150 0.141 0.048 0.067
1 HE 0.023 0.010 0.060 0.060 0.065 0.083 0.030 0.030 0.024 0.030
SRS YREL P, 11.000 32.700 32.850 36.300 5.231 4.747 5.000 4.700 2.000 2.233

2): b3 Hg 2 DL JSURBRERT A HE 37 R DL KAy T
J BB 2 TR) X3 Sy A B e, R AR 0.299~0.487
mg/kg, T SAH 1 13.04~21.12 /%19, H.LLZ
Lo Te) S [ DX 32 T A, 5 T 36 1 Hg v % 5 LA
B PRI REAT A HE TSR L) R K HE e 6. L 3gerp
Cd & &30 LU LI F AL L) (K X
Sk o A e e, B A 1.756~2.245 mg/kg, N1
HE 1 28.9~36.7 f . Cr &t/ Ai LAk 1. K& i
BBl DX 3k ¥ e o P, £ BT 0.366~0.456 g/kg,
IR 3 5 IR FE R A HESA RHBOT 17— 2 B
FORUS 540 TR KRR AT R IR B N 39 1L
Ko Po A AL URAT A5 HES R g oy, 1) 5
] 52 BB AR F . Cu i AE 0.063~0.149 g/kg I
SIS AR N, E 22 A T 5
33 ELRARSERELINM

TR ZE L ES R TR & ' E S T Bon
(3> : Hg AR LI RO A7 HE 0 75 et o ey, R R
A LI I B R AT A7 DL R BT A 22 5 Wiy 7K bk
WA Hg w42 Cd 1 1 A3 B D0 R0 T Ak 4 w0
) JA B AR A, Cr LLJSAR T R K R 98t

Hg (mg/kg)

[ 10.086~0.168 M 0.233~0.299
[E0.169~0.232 [N 0.300—0.487

Pb (g/kg)

[C70.068~0.118 [ 0.153~0.185
EE00.119~0.152 1 0.186~0.249

Cd (mg/kg)

[10.740~1.221 [ 1.515~1.765
[ 1.222~1.514 N 1.756~2.245

[ 10.013~0.037 N 0.063~0.096
[ 0.038—0.062 M 0.097—0.149
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Fig.2 The spatial distribution of heavy metals in the soil with the depth of 0-10 cm in Datong area
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Hg (mg/kg)

[710.140~0.260 [ 0.459~0.576
E0.261~0.458 M 0.577~0.755

|

Pb (g/ke)

C10.098~0.136 [ 0.158~0.184
0 0.137~0.157 M 0.185—0.245

Cd (mg/kg)

[ 11.190~1.593 M 1.942~2.295
[ 1.594~1.941 [ 2.296~2.645

Cu(g/kg)

[ 10.035~0.041 [ 0.053—~0.063 —
[ 0.042~0.052 M 0.064—0.075

L

Cr (g/kg)

[10.177~0.279 I 0.367~0.456
[510.280~0.366 I 0.457~0.564

B3 KM R R IR R TR G = A

Fig. 3 The spatial distribution of heavy metals in the soil with the depth of 20-30 ¢cm in Datong area
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Fig. 4 The accumulation of heavy metals in the soil in Datong area
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Table 2 Correlation among the heave metals and withe the elements and nutritive materials in soil (n=42)

PSR Cu Pb Cr cd Hg A TR HHLR
Cu 1

Pb 0.474" 1

Cr 0.402" 0.046 1

cd 0.510° 0.772* 0.477" 1

Hg 0.127 0.250™ -0.268" 0.132 1

HA -0.246™ -0.281" -0.455 -0.535 0.376" 1

R 0.263" 0.100 -0.044 0.281" 0.252" -0.043 1

AL -0.498™ -0.124 -0.338" -0.201" 0.137 0.112 -0.341"" 1

1 % 0.05 AR ZF ARG (R, ~0.01 7K ZE AR CRURD .
R3 KERY EFHM T RESREERENZEFSH
Table 3  Spatial variation parameters of heavy metals in soils of abandoned coal mine in Datong area

T HB R P4 Co FEAE Gt C P W BB H C/CotC REm)  POERER FRZERSS
Hg FREUE Y 1520 9040 0.168 24.810 0.936 7.6X10°
cd fr AR Y 0.010 3.874 0.003 11.112 0.856 4.56X10?
Cr e TR AR 0.001 0.105 0.010 10.502 0.860 4.69%10°
Pb iei T ASE Y 0.000 0.023 0.004 11.203 0.913 1.64X10™
Cu (A G 0.000 0.008 0.035 64.110 0.879 9.85X10?
PI%L iei A2 0.240 3.459 0.069 22.504 0.951 7.3%10°
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Fig. 5 Fitted semi-variance model of heavy metals pollution in soils in Datong area
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The Spatial Distribution of Soil Heavy Metals and Variation Characteristics
of Datong Abandoned Coal Mine Area in Huainan City

SUN Xian-bin', LI Yu-cheng™’

(1.College of Resource Environment and Tourism Management, West Anhui University, Lu ‘an, Anhui 237012,China; 2.College of
Resources and Environmental Engineering, Anhut University, Hefei, Anhui 230601,China; 3.National Engineering
Laboratory of Ecological Environment Protection in Coal Mine , Huainan, Anhui 232001, China)

Abstract: The ecological restoration of abandoned coal area in Huainan, Anhui has great significance. This arti-
cle describes the analysis of heavy metals in soil sampled from Datong abandoned mining area in Huainan
City. Spatial interpolation in GIS is applied to the revelation of spatial distribution of heavy metals. Results
show that: 1) In average, concentration of 5 heavy metal elements exceed the background values by 2.000~
36.300 times, in which Cd is the most significant, followed by Hg, Cr and Pb, and the concentration of Cu is
relatively smaller. Soils of chemical plant and surrounding area were severely contaminated, and the soils of
coal gangue pile and surrounding area were heavily polluted. 2) Wastewater of the former chemical plant and
coal gangue were the main pollution sources of Hg and Cd, and they were both accumulated in soil depth of
20-30 cm. Wastewater of the former chemical plant was the pollution sources of Cr, and Cr was accumulated
in soil depth of 0-10 cm. Wastewater of the former chemical plant and coal gangue were the pollution sources
of Pb and Cu, and they were accumulated in soil depth of 20-30 cm and 0-10 cm respectively. 3) The heavy
metals from coal gangue were accumulated in soil depth of 20-30 cm, and the heavy metals from wastewater
of the former chemical plant were accumulated in soil depth of 0-10 cm. 4) Positive correlation between con-
centrations of most heavy metals was significant, it was speculated that most heavy metals were mainly from
the same materials. There was a significant positive correlation between Hg, Cd and organic matter, nitrogen,
available phosphorus, and a significant negative correlation between Cr, Pb and organic matter, nitrogen, avail-
able phosphorus. 5) Distribution of these heavy metals presented a stronger spatial relevance because their spa-
tial pattern were mainly influenced by natural factors such as the soil parent material, climate, topography and
other structural factors. All of spatial variability was small scale. Characteristic of spatial variation was relation

with the complex distribution object.

Key words: soil heavy metal; spatial distribution; variation characteristics; abandoned coal mine in Datong area



