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Magnetic Responses of Heavy Metals in Street Dust of Typical Mine-Based City,

Northwest China

NIE Yan', WANG Xin', WANG Bo*, XU Shu-jing’, GAO Fu-yuan', YU Ye’, XIA Dun-sheng'" , XIA XIN-ming’
(1. Key Laboratory of Western China’s Environmental Systems ( Ministry of Education), College of Earth and Environment Sciences,
Lanzhou University, Lanzhou 730000, China; 2. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences, Lanzhou 730000, China; 3. Department of Science and Engineering, Xinyang Normal University Huarui
College, Xinyang 464000, China; 4. College of Earth and Environment Science, Lanzhou University, Lanzhou 730000, China)
Abstract: Magnetic characteristics and heavy metal properties of 43 street dust samples collected from Baiyin City, northwest of China
were systematically analyzed. The results revealed that the main magnetic minerals were low-coercivity magnetite and maghemite with
coarse pseudo single domain (PSD) and multi-domain (MD) in magnetic grain size. Compared with the domestic comprehensive
cities, low frequency magnetic susceptibility(x,) value of street dust samples in Binyin varied from 43. 75 x 10 *m® +kg ™' to 1 340. 08
x10*m® -kg ™" with the average value of 245. 98 x 10 *m’ -kg ™' , the magnetic mineral content in street dust samples of Binyin was
low relatively, but it varied among distinct districts with industrial district was the highest and the stripe traffic area was more higher
than those of other regions ( commercial district, new district). Different functional zones of Baiyin had a single pollution source
relatively. Additionally, the contribution to strong magnetic minerals was predominated by industrial pollution and the distribution of
pollution degrees in Bainyin showed a significant spatial difference. Concentrations of heavy metals( Cu, Pb, Zn) were generally high
in Baiyin street dust. The significantly positive correlation between magnetic parameters( X, X py> SIRM, SOFT) and pollution load
index(PLI) and their consistent spatial characteristics confirm that magnetic concentration parameters can effectively monitor urban
heavy metals pollution and determine the bounds and areas of pollution, providing a valuable tool for further urban pollution control.

Key words :street dust; environmental magnetism; heavy metal; pollution load index; Baiyin City
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Fig. 1 Sampling sites of street dust in Baiyin City
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Table 1  Magnetic parameters values of street dust in Baiyin
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Table 2 Heavy metal content of street dust in Baiyin

WH Cu Pb 7n Fe
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Table 3 Comparison of magnetic parameter values in street dust of Baiyin and other cities
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Table 4  Correlation analysis between magnetic parameters and element contents

Cu Pb Zn Fe PLI
Xi 0.489 " * 0.725** 0.699 " * 0.699 " * 0.728**
XARM 0.562" " 0.621" " 0.696" * 0.675" " 0.727"*
SIRM 0.620" " 0.696 * * 0.735** 0.703** 0.789 " *
SOFT 0.593 " " 0.675" " 0.736" " 0.706 " * 0.771 " *
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