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Abstract: Seventeen atmospheric dustfall samples were collected successively from December 2006 to December
2007 in Nanjing, China. All dustfall samples were analyzed for concentrations of As, Cd, Cr, Cu, Hg, Mn,
Mo, Ni, Pb, Se and Zn. The results indicated that, compared with the background values of soil in Nanjing
area, atmospheric dustfalls have elevated metal concentrations as a whole, except those of Cr, Fe and Mn.
Correlation coefficient analysis and principal component analysis (PCA) were performed and three main sources
were identified: (1)As, Cu, Pb, Hg and Se are mainly derived from coal combustion and traffic exhaust; (2)
Cd, Ni, Mo and Zn are possibly related to petrochemicals, and Mo is also originated from industrial sources
and soil particles (natural source). The samples near to the petrochemical park have relatively high concentra-
tions in these elements, which further confirms the source identification; (3)Cr and Mn are mainly derived
from soil particles. Based on concentration analysis and correlation analysis, Fe was selected as the reference
element to calculate the heavy metal enrichment factors (EFs), which in turn further validates the source iden-
tification. Naturally derived Cr and Mn show the lowest enrichment relative to the background values. Never-
theless, anthropogenically enhanced Cd, Pb, Se and Zn show maximum enrichments. Therefore, EFs give an
insight of the level of human influence on atmospheric dustfalls.
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Fig. 1 Sampling locations of atmospheric

dustfalls in Nanjing city
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Table 1 Heavy metal concentrations of atmospheric depositions in Nanjing
JLHR B TR XA Gl brifEfmzE  BRRH EREREDS
As mg/kg 10. 3~75.6 17. 4 15.0 16.2 0.93 10. 6
Cd mg/ kg 2.91~10.1 5.8 5.5 2.0 0. 35 0.19
Cr mg/kg  47.7~162 95.8 98.6 33.8 0.35 59
Cu mg/kg 60. 6~218 121 126 47. 3 0. 39 32.2
Fe % 2.68~8.6 4. 36 3. 45 0.92 0.22 3.38
Hg mg/kg 0.2~0. 9 0.57 0. 63 0.21 0.34 0.12
Mn mg/kg 250~733 471 466 184 0. 39 511
Mo mg/kg 2.53~9.12 4.91 5.48 2.33 0.47 2.6
Ni mg/ kg 25.9~148 51.7 50. 4 32.5 0.63 35.0
Pb mg/ kg 138~572 331 348 113 0. 34 24.8
Se mg/kg 2.41~9.13 5.02 5. 36 2.01 0. 40 0.18
Zn mg/kg 352~1 289 798 856 304 0. 38 76.8
x2 EEESENEXRHY
Table 2 Correlation matrix for the metal concentrations
iz AHOC R AL
As Cd Hg Pb Cr Ni Cu Zn Mn Mo Se Fe
As 1. 000
Cd —0.075 1.000
Hg 0.023 0.472 1. 000
Pb 0.570 0. 445 0. 369 1. 000
Cr 0.427 0.067 0.264 0.534 1. 000
Ni —0.127 0.120 0.212 0.438 0.384 1. 000
Cu 0.164  0.319 0.274 0.702  0.552 0. 765 1. 000
Zn 0.015 0.628 0. 341 0.414 0.613 0. 390 0.438 1. 000
Mn 0.616 —0.320 —0.400 0.308 0.461 0.095 0.201 —0.157 1.000
Mo 0.210 0.434 0. 499 0. 468 0.763 0. 434 0.643 0.724 —0.148 1.000
Se 0.665 0.450  0.541 0.882  0.481 0.338 0.579 0.353 0.172  0.589 1. 000
Fe 0.600 —0.221 0.032 0.347  0.722 0.042 0.277  0.247 0.600  0.419 0. 286 1. 000
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studied elements
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Table 3 The results of principal component
analysis and varimax rotated loading for the

atmospheric dustfall samples

. N, %y
LR 1 2 3
As 0.943 —0. 089 0.192
cd 0.174 0.821 —0.198
Hg 0. 756 0. 200 —0. 070
Pb 0.577 0. 560 0. 395
Cr —0.130 0. 462 0.728
Ni 0. 020 0. 818 —0.059
Mn —0. 398 0. 037 0. 786
Cu 0. 794 0. 241 0. 232
7n —0. 045 0.675 0. 439
Mo 0.152 0.737 0. 461
Se 0.713 0. 568 0. 267
Fe —0.172 0. 369 0.751
FRIE(E 5.190 2.588 1.333
TR/ % 43. 253 22.566 15. 239
TR/ % 43.253 65. 819 81. 058
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