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Abstract: The elemental size distributions of airborne fine/ultrafine particulate matters in the suburb of Shanghai were studied using synchrotron
X-ray fluorescence. Median mass aerodynamic diameter (MMAD), elemental correlation coefficient as well as enrichment factor (EF) of each
size fraction were calculated to characterize the sources of elements in fine/ultrafine particulate matters. Ca and Ti distributed mainly in coarse
particles ( > 2 pum) with size independent enrichment factors between 0.1 and 3.2, and the correlation coefficient between Ca and Ti was as
high as 0.933; which implied strong contribution from nature sources,> such as soil dusts and resuspended dusts. However, V> Crs Mn, Ni,
Zn, Cus Pbs Cl, S mainly distributed in 0.1-1.0 pm particulate matters with MMAD between 0.56-0.94 pm. The EF of Vs Crs Nis; Cu» Zn,
Pb increased with decreasing particle size. The highest EF were found for Pb in ultrafine particulate matters ( < 0.1 pm) with EF of 2 023.7-
2244.2. The evidences suggested that these elements were significantly influenced by anthropogenic sources and enriched in fine/ultrafine
particles smaller than 1 pm. Fe distributed uniformly in the particles larger than 0.2 pm with MMAD of 1.3 pm. The results indicated non-
negligible influences of remote transmission of anthropogenic pollutions.
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Fig. 1 Synchrotron X-ray Fluorescence spectra of each size

particulate matters (0.028 7-2.40 pm) collected by ELPI
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Fig. 2 Elemental size distribution of airborne particulate matters
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Table I MMADs of elements/pm

JLE ERTI SCHRC13] JCHRC22] JLH ENTIE JCHRC13] SCHRC22]
Ca >1.8 — — Mn 0.80+0.37 1.12 2.61+1.23
Ti >1.5 — — Fe 1.30+£0.43 2.39 3.82+0.83
Cr 0.92+0.49 2.23 2.91+£1.40 Ni 0.94+0.52 0.68 1.45+0.88
0.56 +0.44 0.27 1.38+0.63 Cu 0.73+0.48 4.23 2.04+0.77

S 0.58+0.33 — — Zn 0.81+0.31 — —
Cl 0.73+0.53 — — Pb 0.56+0.26 0.80 0.96+0.71
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Table 2 Correlation coefficient of elements in atmospheric particulate matters

J1 L R
2.3 JCEMRME
KR h 2 0 2 AR S PE T LLSE S I i G

Ca Ti A% Cr Mn Fe Ni Cu Zn Pb
Ca Ca — — — — — — — — —
Ti 0.933 Ti — — — — — — — -
\ -0.268 -0.257 A% — — — — — — —
Cr -0.250 0.183 0.669 Cr — — — — — —
Mn -0.087 0.165 0.412 0.889 Mn — - — — —
Fe 0.506 0.690 0.357 0.829 0.725 Fe — — — —
Ni -0.091 0.041 0.892 0.873 0.713 0.668 Ni — — —
Cu -0.253 -0.088 0.763 0.905 0.791 0.633 0.844 Cu — —
Zn -0.080 0.189 0.263 0.731 0.947 0.611 0.601 0.621 Zn -
Pb -0.342 -0.169 0.617 0.850 0.815 0.550 0.707 0.965 0.644 Pb
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Table 3 Enrichment Factors of elements in atmospheric particulate matters

JLHE Stage 01 Stage 02 Stage 03 Stage 04 Stage 05 Stage 06 Stage 07 Stage 08 Stage 09 Stage 10 PM2_5[27]
Ca 0.2 0.2 0.1 0.1 0.1 0.1 0.5 1.0 1.8 3.0 0.82
Ti 3.2 0.8 0.2 0.0 0.1 0.1 0.2 0.4 0.4 0.5 1.25
\ 35.1 40.9 68.7 82.6 50.5 18.3 10.1 6.2 4.4 9.8 1.4
Cr 36.2 26.9 17.5 14.4 17.1 14.4 12.6 10.4 5.6 5.7 1.99
Mn 2.3 4.9 4.4 6.1 7.9 8.3 13.2 6.9 2.2 2.1 0.53
Ni 184.4 161.2 127.7 131.8 102.9 4.4 54.6 33.4 30.0 2.7 2.68
Cu 207.5 164.6 136.1 112.0 49.8 51.3 38.1 24.5 12.3 11.2 32.3
Zn 643.7 664.9 646.4 633.9 594.2 490.0 1388.7 783.6 177.8 92.0 109
Pb 2244.2 2023.7 2170.4 1714.4 684.3 1057.5 787.7 296.8 78.6 50.1 367
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