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pH pH Cd
2.5
BartingtonMS2 Cd Cd>Zn>
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F1 BEEERT XITEHMAER Rtk
Table 1  Soil magnetic susceptibility y;rin non-ferrous metal mining
(x107* m*/kg) (<1078 m*/kg) (x10°* m*/kg) (x10"* m*/kg) (x10°* m*/kg)
14.81 12.00 10.52 56.00 8.00 0.71
1 400.13 1519.00 633.68 2 306.00 90.00 0.45
2 AESBRTRIEESTEIERITHNE
Table 2  Soil heavy metal contents in non-ferrous metal mining
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
Pb 1509.72 1275.98 5496.95 46.81 1170.51 0.72 500 78.26
Zn 1318.33 869.95 4313.42 355.74 1248.19 0.95 500 96
cd 19.45 18.58 34.35 9.33 6.37 0.33 1 100
2.2.1 3 1 340.87 mg/kg 96.77% Zn
Pb 1 127.04 mg/kg Cd 19.65 mg/kg
74.19% 100% 3
Pb Zn Cd>Zn>Pb Pb Zn
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#3 =T RAZLESEEERERITE
Table 3  Soil heavy metal contents around Lanping Mining
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
Pb 1127.04 890.38 4049.05 250.24 781.10 0.69 500 74.19
Zn 1 340.87 892.58 4313.42 355.74 967.66 0.72 500 96.77
Cd 19.65 19.27 34.35 9.33 6.34 0.32 1 100
86.67%
Pb Zn
1271.75 mg/kg Pb 86.67%
Zn Cd 19.05 mg/kg
100% 3
Zn Pb Cd
Pb Cd Zn
*4 =T XABLEECELESFTUSHIRARE
Pb Zn Cd Table 4 Correlation between total and available heavy metal
4 cd contents in soils around Lanping Mining
Pb 7n Pb Zn Cd
Pb 0.226 - -
Zn - 0.327 -
Cd - - 0.663"
222 5 * P<0.05 *
Pb 2079.28 mg/kg P<0.01
*5 SETRXARLEEEEEESRITR
Table 5 Soil heavy metal contents around Huize Mining
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
Pb 2079.28 2 070.50 3904.48 46.81 1206.84 0.58 500 86.67
Zn 1271.75 802.00 4313.42 355.74 1731.43 1.36 500 86.67
Cd 19.05 17.78 27.36 10.92 6.63 0.35 1 100
6 Zn Zn
Pb Cd
*k6 SEVREANTEECREEESFUSHIREE
Table 6 Correlation between total and available heavy metal
contents in soils around Huize Mining
Pb Zn Cd
Pb -0.199 - -
) 2.3.1 Pb Zn Cd
Zn - 0.602 -
Cd - - 0.091 7
2.3 A Pb Zn e Pb Zn
Cd Aif
Xif
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Table 7 Correlation coefficient matrix between soil susceptibility yir
and Pb, Zn and Cd contents

Pb Zn cd Pb Zn cd
0.517° 0332 -0.218 -0.322 0.608" 0.412
0.078 —0.166 0.539 0.400™  0.582"  0.566"
2.3.2 Pb Zn Cd
7
Zn Cd xif Pb
Xif Pb Cd
Xit Zn Xt
Xit
2.4 pH
Xaf
pH
85% ~ 90%
8 pH
Xif
i3 pH
it
pH Xif
pH Xt

x8 LTERHURK 5 pH. BRERMANR
X REIERER

Table 8 Correlation coefficient matrix between soil magnetic
susceptibility yr and pH, conductivity and organic matter content

pH
0.677" 0.797" -0.153
-0.196 0.326 0.095

3
pH
Xt
[15] 10 a
e 226x107° m/kg (e
2 it 142.8x10°° m’/kg
120.5x10 ¥ m’/kg (17
it 102x10°* m’/kg
3 441x10°° m’/kg
Pb Zn Aif
Cd Xif
[18]
Xt
[19]
[20-21]
[22-23]
Xie
xne pH
[17]
Xit
4
1) Xif 14.81x
10 m’kg 0.71
Xt 1 400.13x10"®* m*/kg
0.45
2) Cd>Zn>Pb
cd Pb
7n Cd
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Correlation Analysis of Soil Magnetic Susceptibility and Pb, Zn and
Cd Contents Around Non-ferrous Metal Mining

ZHAO Hong, BAO Li, XU Jingjing, HAN Yunchang, ZHANG Naiming"

(College of Resources and Environment, Yunnan Agricultural University | Laboratory of Soil Fertility and
Pollution Remediation, Kunming 650201, China)

Abstract: Soil around non-ferrous metal mining usually is typical man-made polluted soil. The polluted soil has a special
magnetic susceptibility. In this paper, the relationship was studied between soil magnetic susceptibility (y;r) and Pb, Zn and Cd
contents in topsoils around non-ferrous metal mining. The results showed that soils in Lanping and Huize mining had different yq,
and the coefficient of variation of y;; was larger in Lanping mining than in Huize mining. Both Lanping and Huize mining showed
most serious soil Cd pollution. Total Cd and available Pb, Zn, Cd around Lanping mining had significant correlation with ¢
(P<0.01). Total Pb and available Zn around Huize mining had significant correlation with y;; (P<0.05). Soil pH and conductivity
around Lanping mining had significant correlation with ;¢ while no significant correlation was found between organic matter and
x- Soil pH, conductivity and organic matter around Huize mining had no significant correlation with y;r. This study provided a
reference for the investigation of soil environment in the mining area, and provided a theoretical basis for finding the relationship
between soil magnetic susceptibility and heavy metals, and thus for rapid understanding the status of soil heavy metal pollution.

Key words: Mining soil; Magnetic susceptibility (y¢); Pb; Zn; Cd; Correlation
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