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Chemical Characteristics and Insoluble Particulates’ Surface Morphology of a

Snowfall Process in the Southeastern Suburb of Urumqi
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Academy of Sciences, Urumqi 830011, China)

Abstract ; In order to understand the composition and potential pollution of metal elements in precipitation in the southeastern suburb of
Urumqi on February 21 to 23, 2012, soluble elements were determined by inductively coupled plasma mass spectrometry ( ICP-MS) ;
in addition, energy spectrum and morphological analysis were made for insoluble particulates. The results showed that the content of
toxic heavy metals in snowfall was a little high; and the enrichment factors of Se, As and Cd were 124.65,57.69 and 36. 70,
respectively, showing a typical coal pollution characteristic. The back trajectory cluster analysis suggested that the coal fly ash of
snowfall mainly induced by air masses originated from the coal-fire power plant in the Southwestern sampling site. Morphology analyses
conducted under an scan electron microscope demonstrated fly ash coming from coal burning process and irregular mineral are in the
majority of insoluble particulates in snowfall, soot aggregates were compact, when the soot was wetted (the hygroscopic behaviour) ,
and the morphology changed further. Insoluble particulates of the southeastern suburb of Urumqi were coal fly ash and insoluble soil
minerals.

Key words : snowfall; heavy metal; ICP-MS; SEM/EDX; source apportionment
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Table 2 Enrichment factors of snowfall and total suspended particles

PIvE 3 R1/pg-mlL~" R2/pug-mL~" R/pg-mL™' T/mg-kg~! EFg, EFg, EFg EFy EFy
Al 16 332. 41 14 452. 06 30784.47 127 562.20 1 1 1 1 1

Ca 50769. 91 50052.99 100822.90 114 942.95 4.96 5.53 5.23 1.44 0.36
Ti 1010. 66 1423.63 2434.29 2901. 02 0. 80 1.28 1.03 0.29 0.11
Mg 3258.14 1 020. 43 4278.57 41222.30 0.59 0.21 0.41 0.96 0. 09
Fe 5627.25 955. 60 6 582. 85 8492.85 0.49 0.09 0.31 0.10 0.85
K 8744.24 1926.91 10 671. 15 6414. 84 2.61 0. 65 1. 69 0.25

Mn 47. 64 15.95 63.59 539.01 0.35 0.13 0.25 0.51 1.68
Co 19. 95 4.06 24.01 61.87 6.38 1.47 4.07 2.53 3.27
\ 13.38 5.76 19. 14 173.07 0.91 0.44 0. 69 1. 50 2.10
As 88. 69 150. 94 239. 64 5175.40 40. 24 77. 40 57.69 300. 66 382
Be 1.02 0.44 1.47 24.25 3.15 1.54 2.39 9.56

Cr 29.41 12. 99 42.40 88.79 3.03 1.51 2.32 1.17 2.55
Cu 5.57 6. 19 11.76 231. 62 1. 06 1.33 1.19 5. 64 23.92
Zn 68.98 83.63 152.62 1423.18 5.10 6.98 5.98 13. 46 94
Cd 0.96 0.67 1.63 15. 42 40. 80 32.07 36.70 83. 62 270
Pb 8.16 4.90 13. 06 340. 21 2. 14 1.45 1.82 11. 41 333
Ni 12. 15 14.38 26. 54 68. 89 2.32 3.11 2.69 1. 69 2.38
Se 3.16 1. 64 4.81 6.51 154. 61 90.79 124. 65 40.73

Sr 137.47 41.01 178. 48 1 840. 67 2.10 0.71 1.45 3.60 0.50
Ba 316. 17 176.93 493.10 2783. 86 3.44 2.18 2.85 3.88

Tl 0.18 0. 04 0.22 3.59 1.73 0.46 1.14 4.46

Bi 0.07 0.03 0.10 3.24 1.32 0.72 1.04 7. 80
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Fig. 2 Secondary electron images of insoluble aerosol particles
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