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Abstract The contents of heavy metals of Cr Ni Cu Zn As and Pb in 0~20cm and 20 ~40cm layers in soils have no

Chongging Monitoring Station of Agricultural Environmental Protection Chongging 400020 China

obvious differences in the vegetable farms and the contents of Cd and Hg have obvious differences. The differences of av-
erage contents and the variable coefficient of the heavy metals in different types of soil are smaller. The contents of heavy
metals of Ni Cu Zn As and Pb and the cation exchange capacity in the outskirts of a town and the areas of the factories
and mines and the general countryside have no remarkable differences. The heavy metals in different types of soil and dif-
ferent regions have more coherency and the Cu Ni and Cr of heavy metals have more associated relation. The pollution
of Cd of vegetable farm is bigger in Chongging.
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Tab. 1 The nation two grades environment quality standard of soil
pH mg kg ! Content 12
Hg As Pb Cd Cr Cu Zn Ni hm2

<6.5 <0.30 <40 <250 <0.30 <150 <50 <200 <40

6.5~7.5 <0.50 <30 <300 <0.30 <200 <100 <250 <50

>7.5 <1.00 <25 <350 <0.60 <250 <100 <300 <60
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2004-09-05 2004-10-19



4 143

0~20cm 1kg 30 20~40cm
Cr Ni
CuZn Cd Pb As Hg
pH ' % = X 100%
SPSS10.0 GB 15618-1995
1
2
2.1
0~ 20cm Cr Ni Cu Zn As Cd Hg Pb 54.765
mg kg 37.033mg kg 18.753mg kg 75.757mg kg 6.389mg kg 0.244mg kg 0.136mg kg 31.496
mg kg 20~40cm 50.605mg kg 37.648mg kg 20.603mg kg 77.460 mg kg
6.138mg kg 0.281mg kg 0.0257mg kg 29.840mg kg T Cr Ni Cu Zn As
Pb 2 Cd Hg Cd 20~40cm
Hg 0~20cm Hg 6 2 Cd
Cd 2 Hg
Cr Ni Cu > > 7n >
> As > > Cd Hg > > Pb > >
Cr Ni Hg > > Cu Zn Pb > > As
> > Cd = > Cd As >
3
2
Tab. 2 The characters of heavy metals of different type soils
mg kg ! mg kg %
Soil types Heavy metal Sample Range value Average value Standard Variable
elements numbers different coefficient
Cr 55 27.225~149.265 60.402 20.079 33.2
Ni 55 13.390~79.092 37.244 12.913 34.7
Cu 55 8.310~117.900 27.225 21.290 78.2
Zn 55 39.480~151.400 81.213 21.928 27.0
As 55 1.170~17.050 5.960 3.952 66.3
Cd 55 0.100~0.446 0.256 0.094 36.7
Hg 55 0.031~0.151 0.065 0.029 44.6
Pb 55 23.528~57.128 37.438 9.296 24.8
Cr 250 22.770~188.550 49.644 14.821 29.9
Ni 250 11.877~84.201 31.879 8.889 27.9
Cu 250 8.422~89.240 20.664 11.076 53.6
Zn 250 44.640~242.800 79.664 20.761 26.1
As 250 1.752~28.220 6.057 3.957 65.3
Cd 250 0.115~2.429 0.296 0.176 59.5
Hg 250 0.009~0.866 0.054 0.069 127.8
Pb 250 17.528~104.792 36.060 10.115 28.1
Cr 80 26.880~163.350 54.149 17.587 32.5
Ni 80 16.705~78.330 35.686 11.279 31.6
Cu 80 7.375~99.120 27.608 17.286 62.6
7n 80 47.960~244.400 91.158 31.120 34.1
As 80 1.580~26.400 9.492 6.099 64.3
Cd 80 0.100~0.656 0.296 0.123 41.6
Hg 80 0.004~0.225 0.055 0.043 78.2
Pb 80 21.380~170.960 39.809 18.092 45.4
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Tab. 3 The coherency analysis of heavy metals of different type soils
Heavy metal elements
Soil types Heavy metel elements Cr Ni Cu Zn As Cd Hg Pb
Cr 1.000
Ni 0.739™ 1.000
Cu 0.603™ 0.826™ 1.000
Zn 0.579™ 0.580 " 0.411™ 1.000
As 0.141 0.200 0.349™ 0.173 1.000
Cd 0.505™ 0.605™ 0.659 0.689™ 0.570™ 1.000
Hg 0.176 0.250 0.405™ 0.168 0.258 0.451™ 1.000
Pb 0.521™ 0.430™ 0.534™ 0.584™ 0.664 " 0.703™ 0.224 1.000
Cr 1.000
Ni 0.767" 1.000
Cu 0.780" 0.798" 1.000
Zn 0.634™ 0.585™ 0.712™ 1.000
As 0.368" 0.336™ 0.500™ 0.341™ 1.000
Cd 0.361" 0.506™ 0.603" 0.585™ 0.303™ 1.000
Hg 0.537" 0.213 0.484™ 0.448™ 0.307" 0.246" 1.000
Pb 0.760 " 0.481™ 0.672" 0.628 0.535™ 0.409 ™ 0.626" 1.000
Cr 1.000
Ni 0.521™ 1.000
Cu 0.445™ 0.650™ 1.000
Zn 0.436™ 0.321™ 0.219™ 1.000
As 0.033 0.232" 0.415™ 0.191™ 1.000
Cd 0.189™ 0.158" 0.185™ 0.383™ 0.145" 1.000
Hg 0.089 0.040 0.057 0.048 0.055 -0.035 1.000
Pb 0.462™ 0.144" 0.298™ 0.462™ 0.321™ 0.317™ 0.136" 1.000
* 0.05 *x 0.01
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Fig. 1 The pictures of gather of heavy metals of brownish-yellow soil yellow soil and purple soil
2.2
4 CrNi CuZn Hg Pb > As (Cd
< T GrCGd Hg ¢ 6.043 —0.747
2.628 95% Ni CuZn As Pb ¢ 1.972 2.185 0.321 —1.749
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4.752 95 %

Hg Cr Cd
Hg
>
4
Hg Hg

6.50~29.29mg kg

3.58~25.19mg kg 16.00mg kg

13.31mg kg 4.96 5.56 31.0%
41.8%

> T
t 2.419 95%
2.687
5
Hg Cd

Tab.4 The characters of heavy metals of soils in different areas

4

mg kg ! mg kg ! %
Regions  Heavy metal ~ Sample Range value Average value  Standard ~ Variable
elements numbers different  coefficient
Cr 235 27.225~188.550 56.038 18.500 33.0
Ni 235 13.182~84.201 34.258 10.768 31.4
Cu 235 8.310~117.900 24.343 16.326 67.1
Zn 235 39.480~244.400 82.586 26.016 31.5
As 235 1.170~28.220 6.424 4.593 71.5
Cd 235 0.100~1.060 0.286 0.106 37.1
Hg 235 0.011~0.326 0.062 0.042 67.7
Pb 235 22.304~170.960 39.327 13.296 33.8
Cr 150 22.770~78.870 45.974 10.737 23.4
Ni 150 11.877~71.747 32.149 9.340 29.1
Cu 150 7.375~65.800 21.009 11.376 54.1
Zn 150 44.640~211.200 81.786 20.038 24.5
As 150 1.580~26.400 7.278 4.799 65.9
Cd 150 0.100~2.429 0.298 0.214 71.8
Hg 150 0.004~0.866 0.046 0.079 171.7
Pb 150 17.528~81.404 33.446 9.099 27.2
¢ 5 10 15 20 25 0 5 10 15 20 25
0.018 I T T I T 1 f T T T ]
5T ST1 :
3 Cr Cr
Zn ——l—v Zn
Cd As:,—
Pb Pb
As J Cd
Hg Hg
2 a b
Fig. 2 The pictures of gather of heavy metals of soils in
pollution areas a and non-pollution areas b
5

Tab. 5 The coherency analysis of heavy metals of soils in different areas

Heavy metal elements

Regions  Heavy metal elements Cr Ni Cu Zn As Cd Hg Pb
Cr 1.000
Ni 0.663 ™ 1.000
Cu 0.587 0.734™ 1.000
Zn 0.569 0.370™ 0.394™ 1.000
As 0.192* 0.239™ 0.424™ 0.261™ 1.000
Cd 0.484™ 0.359™ 0.443™ 0.576™ 0.334™ 1.000
Hg 0.269™ 0.116 0.286™ 0.228™ 0.242™ 0.095 1.000
Pb 0.521™ 0.292™ 0.467™ 0.574™ 0.448™ 0.570* 0.327™ 1.000
Cr 1.000
Ni 0.646™ 1.000
Cu 0.572™ 0.773™ 1.000
Zn 0.387" 0.640™ 0.544™ 1.000
As 0.221™ 0.360 " 0.533™ 0.352™ 1.000
Cd 0.019 0.184" 0.214™ 0.367" 0.112 1.000
Hg 0.009 —0.054 0.034 0.048 0.033 -0.015 1.000
Pb 0.508" 0.302" 0.442™ 0.524™ 0.613™ 0.217" 0.133 1.000
* 0.05 *% 0.01
2 2
Ni Cu Cr 6 Cd Hg Pb >
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Cr Ni CuZn As Cd Hg Pb
Cd Hg Cu Cr Zn Ni 19.0%
0.8% 1.8% 0.3% 0.3% 7.0% Cd
6
Tab. 6 The comparison between the contents of the heavy metals in Chongging vegetable soils with the background values
mg kg ! Content
[tems Cr Ni Cu Zn As Cd Hg Pb
52.117 33.436 23.044 82.274 6.757 0.291 0.056 37.036
48.55" 35.69" 21.96" 79.47" 6.76" 0.141™ 0.037" 22.20"
* *%
3
Ni Cu Zn As Pb  Cd
Cr Ni Cu Zn As Pb Cd
Hg Cd Hg
Ni Cu Cr
Cd

1 2000. 474~ 489

2 1988.271

3 1995 13 4 355~359

4 Hg Hg . 1998 20 5 22~25

5 2000 37 4 536~543

6 Temmerman E. et al. Sensitive determination of gaseous mercury in air by cold vapour atomic fluorescence spectrometry after analgamation.

Anal-Chem-Acta 1990 236 371~376



