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Characteristics and Sources of Soluble Ions in Aerosols from Glacier No. 1 at the
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Abstract: Major soluble ions were measured in 26 aerosol samples collected at Glacier NO. 1 at the headwater of Urumqi River in
Tianshan Mountains in April August and October 2007. The concentration seasonal change and source of aerosol were analyzed. The
results showed that the mean concentration of total soluble major ions of aerosol was 2.76 pgem ™ Ca’* NO; and SO~ were the
major soluble inorganic ion components. In spring summer and autumn the seasonal change of the mean concentration of total soluble
inorganic ions was consistent with Ca®* SO}~ NH, Na®* Mg** and Cl~ the highest concentration was in summer followed by
autumn and spring. While the maximum concentration of K" and NO; was observed in autumn the minimum was in spring. Soluble
inorganic ion source characteristics were that: Ca’* Na® Mg** K* and Cl~ were mostly the land source; NO; and NH, were
mainly from the anthropogenic source. SO;” was mainly originated from both crustal surface and anthropogenic sources.
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Fig. 1 Map of the location of Glacier No. 1 at the

headwater of Urumqi River
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Table 1 ~ Concentrations of soluble inorganic ions of aerosol collected at Glacier No. 1 at the headwater of Urumqi River/pg*m -3
Ca®* Na* NH; K* Mg * S0%- NO; cl- PN Y
0.71 0.09 0.12 0. 09 0. 04 0. 65 0.96 0.10 2.76
0.20 0.01 0. 00 0.03 0.01 0. 14 0.07 0.02 0. 69
2.85 0.34 0.71 0. 31 0.21 5.70 3.38 0.61 14. 00
0.58 0. 09 0.14 0.07 0. 05 1.08 0.95 0. 14 2.67
3.2 Ca’". SO, « NH, . Na®. Mg’"
Cl~
Caz + Mg2 + .
“1 NH; « Na®. CI°
NO; . S0 . K*
NO; > >
( 2.
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2 NN 3 Mg’ Cl° 3 8 9 .8 12
10 21 ;NO; 5 4 24
& 9 .8 12 .10 22 10 24
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3. 64 pbg-m-3 2.5 22 10 23 8 12
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Table 2 Seasonal average concentrations of aerosol soluble inorganic ions/pgem ~
Ca’* Na* NH, K* Mg * S0%~ NO; cl- ST
0.45 0. 05 0. 06 0.05 0.02 0.34 0.33 0.04 1.35
0.93 0.12 0.15 0. 09 0.07 1. 09 1. 06 0.13 3.64
0.71 0. 10 0.14 0.13 0. 04 0.41 1.61 0.13 3.27
0.71 0. 09 0.12 0. 09 0. 04 0. 65 0.96 0.10 2.76
Ca2 + Mgz +
1 Ca™*
Ca’*  Mg** S0;” . Ca’"
20
21 SOi -
C32 + Mgz + .
2 -
Na® Cl° SO; SO,
S0, K*
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Fig. 2 Seasonal changes of the concentration of major soluble inorganic ions
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Table 3 Average concentrations of aerosol soluble inorganic ions between 1996 and 2()07/pdg'm’3
cl- NO; 803~ Na* NH, K* Mg * Ga* ST
1996 0.35 0. 61 1.22 0.25 0.27 0. 06 0.08 1.36 4.19
2007 0.10 0.96 0. 65 0.09 0.12 0.09 0.04 1.71 2.76
40 4
0 19964 Table 4  Loading for the factor analysis of eight ions
200748
1 2
© Cl~ 0. 960 0.153 0. 945
% Na* 0.943 0. 260 0.958
i Mg * 0. 822 0.413 0. 846
= Ga?* 0. 863 0.414 0.917
K* 0.793 0. 445 0. 826
S0z~ 0.591 0. 676 0. 806
NO; 0. 245 0. 855 0.792
NH, 0.252 0.928 0.924
5.936 1.077 —
3 1996 2007 1
1% 74.20 13. 46 —
1% 74.20 87.67 —
Fig. 3 Comparison of the percentage of soluble inorganic
ion concentrations in aerosol between 1996 and 2007
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Fig. 4 Backward trajectory of aerosol transport process in the Urumqi Glacier No. 1
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