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Table 1  Statistical results of soil Cd concentrations and pollution assessment
(%)
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
92 0.6 4.60 1.41 1.30 100 100 70.5
8 0.70 1.10 0.91 0.90 100 100 12.5
11 1.30 2.30 1.68 1.60 100 100 100
6 1.00 2.00 1.50 1.45 100 100 83.3
22 0.90 2.40 1.30 1.20 100 100 72.7
11 1.00 3.40 1.84 1.90 100 100 90.9
7 1.20 4.60 2.01 1.60 100 100 100
8 0.70 1.50 0.99 0.90 100 100 25
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6 0.60 1.80 1.22 1.20 100 100 50
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Table 2 Cd pollution of farmland soils in typical mining and smelter areas of China
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1.80 17.10 4.70 — 0l
,2013: 8-9
2011-2020

s s s

,2012:41-43



45

1032
2.2
Cd 1
Cd
Cd (D
3
Fz3 rEIEEALER
Table 3 Backgrounds of soil profiles
pH
C ) 5.0~6.4
1 « ) 5.6~6.0
2 55~73
pH 3 Cd
(0 ~2 cm)
[20-21] 4 3 Cd 3
Cd Cd Cd [23]
2.3 (Lgeo)
Muller™ 1969
Cd (Index of geoaccumulation, /)
1.2 mg/kg 1 2
Cd Cd [25]
24 mgkg 2.6 mg/kg | Cd
20 cm
1., =log,[C/(kxB)]
2 40cm cd g0 T2
1 cd C Cd B
) ( 0.6 mg/kg)
cd k
Cd
cd [22] 1.0 4
A
L, o, CEReee ®4 HRREESE
0 - L1 1 1 ) 1 1 ] Table 4 Grading of index of geo-accumulation
| N ‘*/I
i o ; .
20 /- 20 /f 20 /- 0 =0
[} [ 1 0~1
= 4o-l 40 \- 40—// 2 1~2
) 3 =2
% 60 604 = 60
80 - 80 / 80 \
[26]
T wmwm 19070 w1001 wE2 Cd
Cd Cd

B4 FIELTED CdEEHHIFE

Fig. 4 Distributions of Cd concentration in soil profiles



6 1033
GIS
(35
Cd
(1.0 mg/kg) Cd
Cd
{
i‘\
e
o
. b
O AKiGH LSS
N
A BT
@ PTGy
X TS
*
x
\ e. e
) @ o a' '
)4 e gtmen Toer e b g
;: . (Jn) et I")‘ o E%?.HZ%)E‘
<. A 4 LSIERE T g
s ¢ (LRB) 4}
o~ | o 4\ a
A — ‘ A S‘ /l
e [ o /
e T 5
“rﬁ—\'\!./-h‘_\_ -------- >
5 XKIAWRHA CAdTHEHERBRBIR
Fig. 5 Geo-accumulation index of Cd pollution in Daye City
3
cd 0.6 ~
4.6 mg/kg 1.41 mg/kg Cd .
40 cm s 200957): 1397-1 403
cd [2] Stafilov T, Sajn R, Pancevski Z, BlazoF, Marina V,
Lyudmila P. Heavy metal contamination of topsoils around
a lead and zinc smelter in the republic of macedonia[J].
Cd Journal of Hazardous Materials, 2010, 175(1): 896-914
Cd [3] s > s 5 > .
[J1. ,
2012(12): 4 6874 693
[4] Lu AX, Wang JH, Qin XY, Wang K, Han P, Zhang SZ.
Multivariate and geostatistical analyses of the spatial
cd distribution and origin of heavy metals in the agricultural

(3]

soils in Shunyi, Beijing, China[J]. Science of The Total
Environment, 2012, 425: 6674

s 5



1034 45
[J. , 2006, 38(4): 470-476 [17] , , , , , )
(6] , , , —
—_ [I1. , 2007(4):
[J1. , 2007, 44(1): 33-40 679-687
[7] , , . [18] ) > ) > >
[I1. , 2003, 35(1): 76-79
[8] , , , , , , , [91. ,2011(9): 2 014-2 021
[19] , , , , , ,
[J1. ,2011(9): 1 672-1 673
(9] , , , (1. , 2009, 46(6): 1 006-1 012
1. ’ [20] Sterckeman T, Douay F, Proix N, Fourrier H. Vertical
2012(1): 253-259 distribution of Cd, Pb and Zn in soils near smelters in the
(10] ’ : north of France[J]. Environmental Pollution, 2000, 107(3):
M]. , 2005 377-389
[1 1] » 5 5 5 5 > [21] , R , , S s
[J]. [I1.
- 1985(5):26-29 ,2006(5): 113-117
[12] 2 > 2 [:I] [22] s S —
’ ’ [J1]. , 2006(2):
2012(1): 85-91 @
3 315-318
[13] , , , . , [23] ’ ’ , ’ .
' J]. ,
( ), 2008(3): 465468 1l
[14] 2006(5): 1 020-1 025
’ ’ ’ ’ [J’] ;007 [24] Muller G. Index of geoaccumulation in sediments of the
39(4): 551-555 rhine river[J]. Geojournal, 1969, 2(3): 108-118
[15] : : : L (23] ’ ’ ’ ’
ol , UL
2006(11): 364-367 » 2012(3): 706-712
[16] . , . : , Lol S : : :

H

1.

, 2008, 15(5): 256263

- Pb Cd

[J]. , 2009, 46(1): 52-62



6 1035

Spatial Distribution and Assessment of Cadmium Pollution
in Farmland Soils, Daye City

DU Ping', ZHAO Huan-huan', WANG Shi-jie?, ZHANG Zhao-jun’, LI Hui-ying?,
HAN Chun-mei*, WU Bin', LI Fa-sheng'

(1 State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2 Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China; 3 Daye
Environmental Monitoring Center, Daye, Hubei 435100, China; 4 BCEG Environmental Remediation Co., LTD., Beijing
100045, China)

Abstract: Heavy metal contaminated soils were primarily caused by mining and smelting activities. Exploring the spatial
distribution and the pollution level of typical heavy metal in soil is of great significance in regional environmental management,
pollution control and ecological protection. In this study, the typical heavy metal of Cd was studied for the farmland soils in Daye
city, Hubei Province, and totally 92 top-soil samples and three typical soil profiles were collected and determined. The results
showed that Cd concentration of farmland soil ranged from 0.6 to 4.6 mg/kg. The GIS analysis of Cd concentration showed its
spatial distribution varied significantly due to the effects of pollution sources. The soil quality was assessed based on the
geo-accumulation index and single factor index, and the heavily Cd polluted sites were in the vicinity of mining and smelting
plants. The analysis results from different soil profiles indicated that the Cd content in the top 20 cm of soil was much higher than
that in the deeper soil layers because of the enrichment of exogenous heavy metal. Cd concentration of soil profiles decreased
with increasing soil depth until it is incline to the background value, while its vertical transport was influenced by the land use
characteristics of paddy field or abandoned land.

Key words: Farmland soil, Heavy metal, Cadmium, Spatial distribution, Pollution assessment
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