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Abstract: A systematic study of street dust in Wuhan city, china, was carried out using combined environmental
magnetism and geochemistry techniques. Magnetic measurement showed that magnetic minerals of street dust have
distinct differences in spatial distribution pattern and overall values of magnetic susceptibility in the following sequence:
(x=7.36x10 ’m’/kg)> traffic route(y=5.38x10 *m*/kg)> district(y=3.76x10 *m*/kg)>
development(y=2.26x10 ®m>/kg) and scenic areas(y=2.48x10 °m*/kg). The results indicated that the content of magnetic

industrial ~ area business
minerals in the street dust mainly attributed to the industrial production and transportation factors, while the distribution of
population density also had definite influence on the content of magnetic minerals. Rock magnetic measurements
demonstrated that dominant magnetic components were ferrimagnetic minerals, as well as antiferromagnetic minerals.
SEM/EDX analysis revealed that there were some spherical Fe-containing particles from anthropogenic activity, which
was different from pedogenic ferromagnetic minerals in nature soil. The PLI showed significant correlation with the mean
value of y (R’=0.870) and SIRM (R’=0.665), which meant magnetism parameters of street dust could be seen as an
indicator of heavy metals pollution.
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Fig.1 Map showing the sampling sites in Wuhan city
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Table 1 Environment magnetism parameters of street dust in Wuhan city
. v x(10 *m’/kg) (%) SIRM(10 *A-m*kg)  HIRM(10 °A-m*kg)  SOFT(10 °A-m%/kg)
PRI FEmn L - - - - -
JulE P Ul CFIME Y T Y H FHEIME Y H FHEIME
FEWITEXPL) 22 0.86~539 226 031~323 1.25 393~3441 1826 24~466 186 169~1227 612
WEKZESHK) 28 1.72~1473 411 025~2.62 122  449-6983 2997 34~1108 309 136~2122 1027
TLHMEATEIT) 13 1.38~3.84 248 027-4.11 154 241~3496 1474 8~421 139 76~1325 603
Y& TAkIX(ST) 18 1.87~1932 4.04 041~3.72 1.87  955~8085 2212 82~850 307 108~3312 863
KATKAF(CT) 21 2.10~9.11 538 021~234 1.16  2289~7060 4661 107~1000 415 606~2784 1775
1 Ak X(QS) 27  3.78~13.33 736 0.41~4.58 1.09  2665~6883 4497 37~828 418 75~2890 1730
el 7 52 X (HS) 30 2.22~8.13 3.76 0.60~1.84 1.10 201~6086 1540 4~481 141 140~2842 762
AR A EX (DF) 21 1.38~10.36 3.83 0.43~2.09 1.00  505~4062 1757 51~1494 347 8~2008 638
RWIFFRIX((DK) 25  1.33~5.13  3.66 0.48~3.42 1.12 27~4827 1555 3~2092 481 24-2475 704
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Table 2 Summary of heavy metals in street dust samples (mg/kg)

FEis Fe Mn Cr Ni Cu Zn Pb Co Ti PLI
PL-11 10563 858 57.35 9.63 17.43 103 37.62 8.85 3372 1.61
PL-14 14567 678 84.64 1235 190.5 91 31.83 8.09 2609 2.13
HK-7 12713 746 79.52 17.54 56.84 329 56.51 5.85 2593 226
HK-9 15260 982 98.66 17.70 56.21 372 81.20 10.11 3258 2.80
JT-9 10780 918 83.85 23.49 2475 922 30.94 16.19 5477 2.13
JT-12 11615 895 78.40 24.52 70.71 130 45.90 15.11 5748 2.60
CJ-5 16335 1055 134.90 16.64 223.90 237 52.38 21.50 2667 3.29
CJ-14 14567 864 109.70 16.26 65.28 390 64.23 937 2742 2.67
Qs-7 43600 1197 108.00 39.10 120.00 298 84.30 8.72 3160 3.71
Qs-11 30908 1053 88.10 20.00 64.90 225 80.70 7.61 3688 2.89
DF-9 23672 499 65.30 17.90 85.60 293 34.00 6.97 2912 229
DF-17 14322 602 23.60 6.67 16.8 48 17.00 4.62 2856 1.07
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Fig.8 Scanning electron microscopy (SEM) images of magnetic particles from typical street dust samples
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Table 3 Energy—dispersive X-ray (EDX) spectra of magnetic particles from typical street dust samples

WURL Fe 0 W S Cr Al Si Ca Pb Pt
(a) 77.95 20.75 1.30 - - - - - - -
(b) 70.93 25.80 - 0.44 2.83 - - - - -
(e) 57.05 32.26 - - - 1.89 5.94 2.86 - -
(d) 46.06 35.56 - - - 2.56 9.79 6.06 - -
(e) 67.69 23.34 - - - - 1.06 0.80 6.17 0.94
() 66.65 31.56 - 1.25 - - - 0.54 - -

T AR AR T R B RN 0.
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Table 4 Pearson’s correlation matrix for the heavy metals

concentration and magnetic parameters

BH % xa  SIRM HIRM SOFT SIRM/y
Fe  0.848* 0169 0350 0488 0372 -0.206
Mn  0.723** 0424 0534 0502 0528  0.005
Cr 0617 0230 0721%* 0.620* 0.699* 0271
Ni  0733* 0.672* 0137 032  0.157 -0.504
Cu 0380 -0005 0465 0412 0454 022
Zn 0541 -0.110 0.637* 0552  0.609*  0.400
Pb  0.826** 0.019 0675* 0.616* 0.636* 0.192
Co 0058 0561 0232 0169 0212 0012
Ti  -0.194 0598* -0.481 -0372 -0490 -0.667*
PLI  0.870** 0333 0.665* 0.662* 0.643* 0.004
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