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Abstract: The elemental size distributions of airbome fing 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 elemenis in fing ultrafine particulate matters. Ca and Ti distributed mainly in coarse
paticles (> 2Hm) 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 cortribution from nature sources, such as soil dusts and resuspended dusts. However, V, Cr, Mn, Ni,
Zn, Cu, Pb, Cl, Smainly distributed in 0. + 1. 0 Mm particulate matters with MMAD between 0. 56-0. 94 Pm. The EF of V, Cr, Ni, Cu, Zn,
Pb ncreased with decreasing particle size. The highest EF were found for Pb in ultrafne particulate matters ( < 0. 1 Bm) with EF of 2 023. 7
2 244. 2. The evidences suggested that these elements were significantly influenced by anthropogenic sources and enriched in fing ultrafine
paticles smaller than 1 Pm. Fe distributed uniformly in the particles larger than 0. 2 Bm with MMAD of 1. 3 Bm. The results indicated nor
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 Hm) collected by ELPI
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Fig. 2 Elemental size distrbution of arbome particulate matt ers
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Table 1 MMADs of elaments Hm
[13] [22] [13] [2]
Ca >1.8 — — Mn 0.80%0. 37 1. 12 261%1.23
Ti >15 — — Fe 1.30%0. 43 2.39 3 8240.88
Cr 0. 2F0 49 2.23 291%+1.40 Ni 0.94%0. 32 0.68 1. 45%0.88
\% 0. 560 44 0.27 1. 38%0.63 Cu 0.73%0. 48 4.23 2 04%0.77
S 0.58%0 33 — — 7n 0.81%0. 31 — —
ol 0. 73%0 53 — — Ph 0.5610. 26 0.80 096%0.71
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Table2 Cormelation coefficient of elements in atmospheric particulate matters
Ca Ti v Cr Mn Fe Ni Cu Zn Pb
Ca Ca — — — — — — — — —
Ti 0.933 Ti — — — — — — — —
v - 0.268 - 0257 \4 — — — — — — —
Cr - 0.250 0 183 0. 669 Cr — — — — — —
Mn - 0.087 Q0 165 0. 412 0. 889 Mn — — — — —
Fe 0.506 0 60 0. 357 0. 829 0.725 Fe — — — —
Ni - 0.091 0 041 0. 892 0. 873 0.713 0 668 Ni — — —
Cu - 0.253 - 0088 0. 768 0.905 0. 791 0633 0 844 Cu — —
7/n - 0.080 0 189 0. 263 0.731 0. 947 0 611 0 601 0.621 Zn —
Pb - 0.342 - 0169 0. 617 0. 850 0.815 0 550 Q 707 0.965 0. 644 Ph
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Table 3 Enrichment Factors of elements in atmospheric parti ailate matters
Stage 01 Stage 02 Stage 03 Stage 04 Stage 05 Stage 06 Stage 07 Stage 08 Stage 9 Stage 10 PM, 77!
Ca Q2 0.2 0.1 0.1 a1 0.1 0.5 1.0 18 30 0.82
Ti 32 0.8 0.2 0.0 a1 0.1 0.2 0.4 a4 a5 1.25
v 351 40. 9 8.7 82.6 505 18. 3 10. 1 6.2 44 98 1.4
Cr 36 2 26. 9 17.5 14.4 171 14. 4 12.6 10. 4 56 57 1.99
Mn 23 4.9 4.4 6.1 79 8.3 13.2 6.9 22 21 0.53
Ni 184 4 161. 2 127.7 131. 8 102 9 M. 4 4.6 33.4 300 227 2.68
Cu 207. 5 164. 6 136.1 112.0 49 8 51. 3 381 24.5 123 112 32.3
/n 643 7 664. 9 646. 4 633.9 594 2 490. 0 138.7 783.6 177. 8 92 0 109
Ph 2244 2 2023. 7 2 170. 4 1714.4 84 3 1057. 5 781.7 296. 8 78 6 501 367
. 27
Ni Zn Pb ., <0.1m 2002~ 2004 PM; 5 1
(StageOl~ Staze03) Ca Ti Mn Cr Stage 10( 2.40 Pm) Pb
307 ” 20()2N 2)04 )
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