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Seasonal Distribution of Water-Soluble Inorganic Ions in the Atmospheric

Aerosol in Qingdao

LIU Zhen'?, QI Jian-hua'?, WANG Lin'?*, CHEN Xiao-jing"*, SHI Jin-hui'”*, GAO Hui-wang'”’

(1. Key Laboratory of Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao
266100, China; 2. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: To collect comprehensive information on the characteristics and sources of water-soluble ions in the atmospheric aerosol in
Qingdao, samples of total suspended particles (TSP) were collected from January to December 2008, and the concentrations of the
major water-soluble inorganic ions were analyzed using ion chromatography. The results showed that SO~ , NO; , NH," and Cl~ were
the dominant water-soluble ions in TSP, the sum of the four accounting for 86. 9% of water-soluble ions in mass concentration. TSP
and water-soluble inorganic ions showed obvious seasonal variations and there were a variety of sources. The mass concentrations of
Na*, NH,', Ca**, F~ and Mg>* were highest in winter and lowest in summer. The concentrations of K *and PO, ™ were highest in
autumn and lowest in summer. NO; , C1~ and SO;~ concentrations had the highest values in spring, winter, and spring, respectively.
Different weather conditions had great influence on the concentrations of TSP and water-soluble ions. The mass concentrations of TSP
were highest in dust weather followed by haze, smog, fog and sunny days. The average mass concentrations of Na*, Mg’>*, Ca’**,
F~, Cl1™ and PO]” were highest in smog days while the other ions in haze days.
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Fig. 1 Location of land-based aerosol sampling site in Qingdao
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Tablel  Detection limits, precision and linear ranges of IC
Vigaoi PRV 5
BE Gy mern  MEREC DO
F- 1.51 0.01 ~200 1.000 0 0.01
Cl- 2.37 0. 04 ~200 0.9999 0.04
NO; 0.19 0.01 ~200 0.9999 0.01
PO3- 2.03 0.01 ~200 0.9999 0.01
803~ 0.67 0.01 ~400 1.000 0 0.01
Na* 0.32 0.01 ~100 1.000 0 0.02
NH/ 2.61 0.01 ~100 0.996 9 0.02
K+ 0. 86 0. 005 ~200 1.000 0 0.01
Mg?* 0.51 0.01 ~100 1.000 0 0.01
Ca®* 0. 66 0.01 ~200 1.000 0 0.02
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Table 2 Concentration range of water-soluble ions in different seasons and the annual average value in Qingdao from Jan. to Dec. 2008/pwg+m ~
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T T R f&s A7 AR MH
F- 0.02 ~1.66 0.01 ~0.13 0.01 ~0.44 0.04 ~3.26 0.29
Cl- 0.30 ~12.92 0.38 ~4.76 1.01 ~5.12 1.26 ~24.49 4.08
NO; 4.71 ~73.41 1.50 ~15.58 0.02 ~61.67 1.52 ~85.95 14. 64
P03 - 0.01 ~4.56 0.14 ~0.18 1.98 ~4.60 0.52~4.33 1.27
S0%- 5.78 ~47.32 7.27 ~44.60 4.32 ~65.49 2.84 ~89.95 17.93
Na* 0.29 ~6.02 0.07 ~3.02 0.07 ~4.12 0.25~10.78 1.57
NH; 2.22 ~37.51 0.29 ~10.97 3.06 ~26.07 1.25 ~18.82 8.73
K* 0.01 ~7.88 0.02 ~0.46 0.48 ~5.90 0.14 ~10.37 1.16
Mg>* 0.03 ~1.96 0.17 ~0.31 0.13~0.92 0.27 ~1.64 0. 44
Ca®* 0.36 ~9.59 0.15 ~1.47 0.29 ~4.10 0.25 ~14.35 2.13
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Fig. 2 Seasonal variations of mass concentrations of TSP and water-soluble

inorganic cations in samples collected in Qingdao from Jan. to Dec. 2008
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of water-soluble inorganic anions in samples collected

in Qingdao from Jan. to Dec. 2008
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Fig. 4 Mass concentrations of TSP under different weather conditions
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ions under different weather conditions
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