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Concentrations and Size Distributions of Water-soluble Inorganic Ions in Aerosol

Particles in Taiyuan, Shanxi

WANG Lu'? ,WEN Tian-xue'* ,MIAO Hong-yan'”,GAO Wen-kang' , WANG Yue-si'

(1. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry ( LAPC), Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China; 3. China Meteorological Administration Training Center Liaoning Branch, Shenyang 110166, China)

Abstract: Size-resolved filter samples were collected in Taiyuan every other week from June 2012 to May 2014. The mass
concentrations of water-soluble ions (Na*, NH,, K*, Mg’*, Ca’*, F~, Cl”, NO; and SO, ) were measured by ion
chromatography. The results showed that the total concentrations of measured water-soluble ions were (15.39 +9.91), (21.10 +
15.49) and (36.34 £18.51) pg-m™ in PM, ,, PM,, and PM,, respectively. In PM, , and PM, ,, secondary water-soluble ions
(S0™, NO; and NH, ) comprised 87.59% and 86.30% of all water-soluble ions, respectively, while in PM,, SO~ and Ca’*
comprised 32. 78% and 28.54% of all water-soluble ions, respectively. SO;” and NH, had higher concentrations in winter and
summer, and lower in spring and autumn. NO, , K" and Cl~ presented similar seasonal variation with a descending order of winter >
autumn > spring > summer, and Ca’* and Mg>* followed the sequence of spring > winter > autumn > summer. SO~ and NH," showed a
unimodal size distribution and the peak in the fine mode shifted from 0. 43-0. 65 pm in spring and autumn to 0. 65-1. 1 pwm in summer.
NO; showed a bimodal size distribution. NO; and NH," were dominated by the fine mode peaking at 0.43-2.1 pwm in winter, and
NO; was dominated by the coarse mode peaking at 4. 7-5. 8 wm in summer. K*, Na"and Cl~ also showed a bimodal size distribution
with the fine mode at 0. 43-1. 1 wm and the coarse mode at 4. 7-5.8 wm. Ca’*, Mg** and F~ were unimodal with the peak in the
coarse mode of 4. 7-5. 8 pm. On heavily polluted days, the mass concentrations of secondary water-soluble ions and Cl~ accumulated,
and secondary water-soluble ions were unimodal with the peak in the fine mode of 1. 1-2. 1 pm. However, on clear days, secondary
water-soluble ions showed a bimodal size distribution with the fine mode at 0.43-0. 65 pm and the coarse mode at 4. 7-5. 8 pm. The
peak of secondary water-soluble ions in the fine mode shifted. PCA analysis showed that the sources of water-soluble ions were
dominated by the secondary formation, coal combustion, industrial emission, biomass burning, and soil particles or falling dust.

Key words : water-soluble inorganic ions; seasonal variation; size distribution; source; Taiyuan
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Table 1 ~ Annual average concentration of water-soluble inorganic ions in PM, ;, PM, | and PMy in Taiyuan/pg-m~
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PMy  11.91 £10.08 5.29 +3.65 5.68 £5.46 0.60 £0.40 0.40 £0.25 1.38 £1.5610.37 £7.20 0.41 £0.24 0.30 £0.18 36.34 £18.51
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Fig. 1 Percentages of water-soluble inorganic ions in PM, ,, PM, ; and PM,
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Fig. 2 Seasonal distribution of water-soluble inorganic ions in PM, ,, PM, | and PM,
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Fig. 3 Seasonal variation characteristics of mass size distribution of water-soluble inorganic ions
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Table 3 Rotated component matrix for water-soluble inorganic ionic composition in PM, ; , PM, ,, ; and PM, | 4
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) BT 1 BT 2 KT 3 BT 1 BT 2 KT 3 BT 1 BT 2 T3
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