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Analysis on Water-soluble Inorganic Ions in the Atmospheric Aerosol of
Xinglong
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Abstract: Size-segregated aerosol samples were collected using Andersen cascade sampler from Sep. 2009 to Aug. 2010 in Xinglong
a regional atmospheric background station. The water-soluble inorganic ions were analyzed by IC. The result showed that the annual
concentrations of the total water-soluble inorganic ions were ( 89. 66 +47.66) (54.44 +34.08) and (44.39 £29.95) pg*m™ in
TSP PM, ,and PM, , respectively. SO;~ NO; Ca’* and NH, were the dominant contributors of water-soluble inorganic ions. The
total water-soluble inorganic ions in PM, | accounted for 61% of TSP. The total water-soluble inorganic ions in PM, | accounted for
50% and 82% in TSP and PM, | respectively. The seasonal variations of the total water-soluble inorganic ion concentration in TSP
PM, , and PM, , were the same following the order of summer > autumn > springs > winter. The mean molar ratio of NH," to SO}~ was
larger than 2 indicating that NH," was not completely neutralized by SO;~. NH, -0~ and NH,; NO; concentrations were strongly
correlated ( R* 0. 96 and 0. 87) indicating that NH," was mainly present as ( NH,) ,S0, and NH,NO,.
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Table 1 Concentration of water-soluble inorganic ions in PM, ; PM, , and TSP in Xinglong/pg*m ~*
Na* NH4 * K* Mg>* Ca®* cl- NO; NOy S0%-
min 0.49 0.02 0.01 0.11 0.39 0.73 0.00 1.61 1. 88
PM max 1.75 36. 01 1. 41 2.18 13. 06 2.77 5.13 30. 51 46.08
- ave 0.97 9. 64 0.27 1.12 5.55 1.56 0.82 10. 49 13.96
std 0.31 10. 86 0.33 0.63 3.37 0.53 1.37 8.79 12.35
min 0.74 0.02 0. 01 0.22 0.58 0.89 0.00 2.02 2.20
M max 2.01 38.36 1.44 2.51 17. 58 3.20 5.53 32.70 50. 63
! ave 1.27 11. 18 0.32 1.43 7.36 1.93 1.13 13.02 16. 80
std 0.36 11.92 0.35 0.73 4.31 0. 61 1.74 10. 48 13. 86
min 1.78 0.14 0.03 0. 66 2.53 1.53 0. 00 3.39 3.89
TSP max 4.60 54.28 1.57 6.33 31.39 6.77 14. 85 54.98 71.29
ave 2.59 13.74 0.41 3.13 16. 64 3.96 3.18 21.69 24.30
std 0.72 14.74 0. 40 1.52 8. 05 1.32 4.69 15.98 17.55
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Table 2 Ratio of average concentration of watersoluble inorganic ions in PM, ;,  PM, , and TSP
Na* NH4 * K* Mg?* Ca** Cl- NO; NO;y S03-
PM, , /TSP 0. 38 0.70 0. 66 0.36 0.33 0.39 0.26 0.48 0.57
PM, , /TSP 0.49 0. 81 0.77 0. 46 0.44 0.49 0.35 0. 60 0. 69
PM, | /PM, , 0.77 0. 86 0. 85 0.78 0.75 0. 81 0.73 0. 81 0.83
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Table 3 Seasonal average concentration of water-soluble inorganic ions in PM; | PM, ; and TSP/pgem 3
PM, PM, TSP PM, PM, | TSp PM, PM, TSP PM, PM, TSP
Na* 1.04 1.42 2.85 0.92 1.17 2.65 1.02 1.33 2.48 0.92 1.17 2.37
NH,' 7.54 9.08 11.26 2.91 4.13 4.95 5.90 7.06 9.10 24.82 27.26 32.99
K* 0.26 0.32 0.42 0.07 0.09 0.09 0.15 0. 19 0.29 0. 68 0.76 0.97
Mg** 1.34 1.77 4.01 1.34 1.67 3.81 1.05 1.34 2.59 0.72 0.93 2.06
Ca®* 6.96 9.36 23.06 5.63 7.24 17. 12 6.47 8.69 16.93 2.90 3.83 9.26
Cl~- 1.26 1. 68 3.29 1.35 1.59 3.36 1.92 2.38 4.70 1. 67 2.05 4.45
NO, 0. 00 0.01 0.01 0.26 0.31 0. 69 1.07 1.49 3.79 2.04 2.81 8.70
NO5 13.04 14. 42 22.21 5.36 7.94 12. 67 7.87 10. 29 18. 12 17. 60 21.38 36.91
SO;~ 6.55 8.63 15.13 8.75 11. 56 17.70 10. 71 13.18 20.28 31.96 36.05 46.76
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Correlation of NH,

NH; . SO}~ . NO;

S0%~ and NO; in coarse and fine particles
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Fig. 2 Mass size distributions of water-soluble inorganic ions
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