+ % (Soils), 2013, 45(6): 1023-1027

1.1

1.74

[3]

AEYTI SR HIEE & B 5 45T LR RO

1,2 1 2%
a 510006 2
4
1.40 1.39 0.82
X53
(1
2]
(4]
3
PAHs

(201109024 201309003)
(chenzhiliang@scies.org)
(1989—)

2 2 2 2
510655)
4
pH
6~8
60°C
100
1.2
HF HCIO, HNO; CaCl, HAc NH,OH-HCIl
H202
AA800 ( PE
) AFS-2201 (
) ETHOS-A ( Mile-stone
) CR21GIIT (
) INNOVA43R ( NBS )
1.3
1.3.1 pH pH
[5] [6]
1.3.2 HNO;-HF-HCIO4
(7 0.200 g
6 ml HNO;
2 ml HF (20 min
200°C 15 min )
200°C
(863 ) (SQ2009AA06XK 1482462)

E-mail Iguojian_gdut@163.com
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50 ml
AAR00 Pb
As Hg (100 Hg Pb
) 0.10 g Zn Ni Cd Cu
3.0 ml 30 min
1 min 1 min 3 min (0]
10 ml
- 2.0 ml Senior [ Hg
AFS-2201 HgCly(g) HgCly(g)
1.3.3 BCR (5]
1.000 g [12]
Cu Zn
0.01 mol/L CaCl, 0.11 mol/L Cu Zn
HAc 0.1 mol/L NH,OH-HCI(
HNO; pH=3.0) 30%( )H,0, Cu
(85+£2)C 1 mol/L HAc Cu
( HNO; pH=2.0) HF-HCIO4- (13 4
HNO; Cu 150 200 250 300 mg/kg
1.3.4 SPSS Cu
98.95% 97.86% 87.30% 96.06%
2
Cu CuCl, CuSOq,
2.1 2.2
4 |
4
PCB FPC
CuS0," Cu Zn Pb Cu
Ni Cu As Cu
Cu CuSO, Zn Pb Ni Cu
PVC Cr As Hg
Pb
x1 #HiltiEELELE
Table 1 Total contents of heavy metals in tested soils
pH (mg/kg)
Zn Pb Ni Cu Cr As Hg
6.32 1.58 176.13 118.94 34.05 116.78 67.49 5.03 0.03
6.19 2.72 360.29 368.78 20.16 64.95 37.07 9.68 0.03
4.81 2.92 119.97 46.94 45.40 89.05 94.84 46.72 0.16
6.48 3.21 103.64 31.02 29.69 50.29 66.64 30.41 0.10
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4 Pb 1.48> 0.48> 0.19>
Pb  368.78 mg/kg 0.12 Ni 1.14 0.85>
Pb 31.02 mg/kg 0.74> 0.50 Cu 2.34>
1.78> 1.30> 1.01 Cr
0.63> 0.45> 0.44>
025 As 1.17> 0.76>
0.24> 0.13 Hg 0.53>
(GB15618-1995) 0.33> 0.10> 0.08
4
1.74> 1.40 1.39> 0.82
4
Zn
1.80> 0.88> 0.60> 0.52
#HiX LIEEEE FTRIFN
Table 2 Contamination assessment of heavy metals in tested soils
Zn Pb Ni Cu Cr As Hg
0.88 0.48 0.85 2.34 0.45 0.13 0.10 0.75 1.74
1.80 1.48 0.50 1.30 0.25 0.24 0.08 0.81 1.39
0.60 0.19 1.14 1.78 0.63 1.17 0.53 0.86 1.40
0.52 0.12 0.74 1.01 0.44 0.76 0.33 0.56 0.82
> >
> Pb 16.17 ~ 148.55 mg/kg
> >
> Ni 0.93 ~ 14.55 mg/kg
> >
(3] Cu > Cu 15.77 ~
2.34 27.85 mg/kg >
2.3 > > Cr
4 3 5.23 ~27.05 mg/kg
Zn 23.77 ~71.49 mg/kg > > >
*3 HMRATEPEEEEUSEE
Table 3 Contents of available form of heavy metals in test soils
(mg/kg)
Zn Pb Ni Cu Cr
23.77 47.59 2.84 27.85 6.32
71.49 148.55 0.93 22.05 5.23
38.19 19.79 14.55 15.77 27.05
37.30 16.17 4.51 22.72 11.10

[16]

pH

[17]
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2.4 pH
SPSS 4
Ni
4 Cu Cr
x4 ITIEEEERE. pH. BHRS5ELCEEHERE 3
Z B EE YT K FR
Table 4 Linear regressions between total contents and available (1)
contents of heavy metals, pH and organic matter
P
H
> )
Zn 0.170 0.953 0.585
Pb 0.005" 0.725 0.877
. 1.74
Ni 0.099 0.078 0.658
Cu 0.684 0.154 0.291 140 1.39 0.82
Cr 0.131 0.081 0.572
*F P<0.01
3)
pH
[18] 4
Pb Ni pH Cu pH
Cr pH
oH [1] : .
[J] , 2004, 35(3): 366-370
2.5 2] : :
7] (
Cu 50.29 mg/kg 4 ), 2001, 40(4): 93-96
Cu 22.72 mg/kg 31 ’ ’ ’ ’ :
Cu Zn Pb Cd [J1.
, 2003, 24(3): 105-111
[4] , , , , .
PAHs [J]. 5
[19] [20] 2012, 31(5) : 831-839
[5] .
(NY/T1121.2-2006 pH )[S].
DTPA-Pb Zn 50% , 2006
[21] [6] .
(NY/T1121.2-2006 )[S].
Cd Pb 12006
[7] , ) , , ,
Ni Cu Zn 9]
Cr ,2012, 28(1): 8287
- [8] : L : .
BCR Tessier Cu
Zn Fe Mn [7]. , 2009, 28(3):
_ 297-300
~ ~ ~ [9] , : U
, 2010, 32(12): 30-32
[23]
[10] ,

[J1. , 2005, 21(3): 31-34
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[11] Senior CL, Sarofim AF, Zeng TF, Helble JJ, Mamani-Paco
R. Gas-phase transformations of mercury in coal-fired

power plants[J]. Flue processing technology, 2000, 630:

197-213
[12]
( ) [D]
1-54
[13] , , , )
1.
2011(17): 127-129
[14] , , )
1. , 1995, 7(3): 64
[15] ) , , )

1. , 2010, 31(8): 43-46

[16] ; ; , , ;

0. 2009, 41(1): 49-53
[17] ) ) ,
[J].

, 2010:

, 2012(5):

(18]

[19]

[20]

[21]

[22]

[23]

729-732

Zeng FR, Shafaqat A, Zhang HT, Ouyang YN, Qiu BY, Wu
FB, Zhang GP. The influence of pH and organic matter

content in paddy soil on heavy metal availability and their

uptake by rice plants[J] Environmental Pollution, 2011,

159: 84-91

>

239-242

>

8(1): 105-110

(
2005: 1-65

s >

s s

. , 2002, 13(2):
[1]. , 2002,
Pb Zn

) [D]. : ;
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2008, 29(12): 3 489-3 495
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Comparative Study on Characters of Soil Heavy Metal
Pollution in Different Industries

LEI Guo-jian"?, LIU Qian-jun', CHEN Zhi-liang”", PENG Xiao-chun?,
ZHANG Yue-nan®, DING Cong?, ZHAO Shu-hua®
510006, China; 2 South China Institute of Environmental Sciences, MEP,

(1 Guangdong University of Technology, Guangzhou

Guangzhou

510655, China)

Abstract: This study was conducted to compare the total contents and chemical forms of heavy metals in soils from

different industries such as plastics, chemical, heat-engine plant and breeding. The results showed that soil heavy metal contents

of these industries were higher than that of local background content, and some indicators exceeded the national recommended

Environmental Quality Secondary Standard for Soils. The comprehensive pollution index of heavy metal for each industry

showed a decreasing order as 1.74 for chemical industry, 1.40 for the heat-engine plant, 1.39 for the plastic industry and 0.82 for

breeding industry. According to the grading standards of soil pollution, the plastic industry, the chemical industry and the heat-

engine plant reached the light level, but breeding industry reached the alert level. This study also found that the contents of heavy

metal available form had great difference among kinds of industries. Moreover, the factors affected soil heavy metals available

form were not only included the total contents, pH and soil organic matter, but also included the emission characteristics of heavy

metals in the discharge of pollutants and the original form from different industries.

Key words: Heavy metals in soils, Pollution characteristics, Industries related to heavy metals
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