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Abstract

Theionic compositions were analyzed from the TSP samples collected at Gosan site in Jeju Island between 2000
and 2008, in order to examine the characteristics of atmospheric aerosols in accordance with the meteorological
conditions. For the Asian Dust influence on the ionic compositions, the concentration ratios of NH,*, nss-SO,?",
NO;", and K+ were about 1.2~ 2.3 during Asian Dust over Non-Asian Dust periods, noticeably that of nss-Ca?*
was 6.8. Meanwhile the concentrations of nss-SO,>", NO,~, and NH," have increased as 1.8~ 4.4 times during the
haze event periods, and 1.0~ 1.6 times during the fog and mist events. The ion balance has resulted that the anionic
concentrations are relatively lower than the cationic concentrations, and the discrepancy appears more decidedly as
a strong Asian Dust effect. The ammonium ion balance has shown that it exists as a mixture of NH,HSO, and
(NH,),S0,. The concentration ratios of nss-SO,2 /NO;" for Asian Dust, haze, fog-mist, and non-event periods were
respectively 1.8, 5.9, 4.6, and 2.9, which were higher values compared to those in urban areas of China as well as
other domestic regions. Especially, the high ratios of sulfur oxides could be presumed by the fact that the long-
range transport of air pollutants from Asia continent might affect the atmospheric aerosols of Jeju Island.
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Table 1. Sampling table for the TSP aerosols collected at Gosan site of Jeju Island.

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 Total
No. of samples 104 125 140 144 138 116 139 155 141 1,202
Table 2. Instrumental detection limit (IDL) and coefficient of variation (CV) for ion chromatography analysis (n=7).
Species NH,* Nat K+ cat Mg?* SO,2 NO;~ cl-
IDL (ug/L) 15~6.0 9.1~158 16~139 24~152 15~148 1.7~253 6.9~19.5 0.9~225
CV (%) 0.5~1.8 24~32 1.4~42 1.6~43 0.9~4.4 0.6~7.2 25~59 0.1~55
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Table 3. Concentrations and their ratios of TSP ionic components in accordance with meteorological phenomena.

) Concentration (ug/m°)
Species - - AD/NE HA/NE FM/NE
Asian Dust (AD) Haze (HA) Fog-Mist (FM) Non-Event (NE)
NH,* 1.9 7.1 2.6 1.6 1.2 4.4 16
Na* 3.2 15 1.9 20 16 0.7 0.9
K+ 0.6 11 0.4 0.3 18 34 13
nss-Ca®* 21 0.9 0.3 0.3 6.8 31 11
Mg?* 0.8 0.3 0.3 0.3 2.8 0.9 11
nss-SO,~ 8.3 20.5 9.5 5.8 14 35 16
NO;~ 4.5 35 21 2.0 2.3 1.8 10
Cl- 4.2 17 1.3 1.9 2.2 0.9 0.7
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Fig. 1. Comparison of the ionic concentrations during Asian Dust, haze, fog-mist, and non-event periods (=: 25~75%

quartiles, I: standard deviation, —: median, ®: mean).
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Fig. 2. Composition ratios of ionic components during Asian Dust, haze, fog-mist, and non-event periods.
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Fig. 5. Correlation comparison between NH,*, nss-S0,2", NO,", and nss-Ca?* in accordance with meteorological

phenomena.
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