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Abstract

The TSP aerosols were collected at Gosan site of Jeju Island between 2003 and 2007, and their aerosol
components were analyzed to examine the variations of chemical compositions with the corresponding pathway's of
inflowing air parcels. According to the comparison of seasonal aerosol compositions, the soil-originated components
showed remarkably high concentrations during spring season. On the other hand, the concentrations of anthropo-
genic components were somewhat high in spring and summer seasons, but low in fall season. Based on the com-
parison of TSP compositions in relation to the pathways of inflowing air mass, the concentrations of anthropogenic
components (nss-SO,2", S, NOy"), soil-originated components (nss-Ca?*, Al, Fe, Ca), and the heavy metals (e,g.,
Mn, Zn, Cr, Pb, Cu, Cd, etc.) have relatively increased with the air mass moving from China continent into Jeju area.
Meanwhile, the marine-originated components showed an increasing trend with the air mass coming from North
Pacific Ocean. In the seasonal and sectional comparison, the nss-SO,2”, NO;™, nss-Ca?™, and Al showed compara-
tively high concentrations when the air mass moved from China continent during all seasons. Especially, the NO;",
nss-Ca*, and Al concentrations were somewhat high when the air mass moved from Korean Peninsula during
summer season. It was also recognized that the Nat concentration were high, when the air mass moved from Pacific
Ocean through all seasons.
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Table 1. Instrumental detection limit (IDL) and variation
of coefficient (CV) for ion chromatography ana-

lysis (n=7).
Species NH," Nat K™ ca&t Mg?t sO2 NO,” CI-
IDL(ug/L) 24 18 78 48 88 96 105 48
CV (%) 43 16 54 09 14 49 16 38

222 YA MR 2
iz i AR npe|mzl R FAE
Abgste] ERHAL gl oz §2319] T, 2003~2005
742 EPA Method 3051A B o 2 2006\ o] 3|
+= USEPA<] ‘Compendium of methods for the deter-
mination of inorganic compounds in ambient air (Me-
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Table 2. Instrumental detection limit (IDL) for ICP-OES analysis (n=7).

Element S Al Ca K Fe Na Mg Ti Ba Zn
IDL (ug/L) 42 15 0.6 33 12 12 0.6 0.6 0.6 18
Element Cr Cu Co Cd Mn Sr \Y Pb Ni Mo
IDL (ug/L) 0.3 0.9 0.6 0.3 0.9 0.6 0.9 0.9 0.9 0.6
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= 343} (Nguyen et al., 2009).
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Table 3. Result of Varimax rotated factor analysis for
TSP components.

Species Fator 1 Factor 2 Factor 3
NH,* 0.15 0.77 -0.15
Nat 0.09 —0.06 0.90
K* 0.33 0.69 0.09
nss-Ca?* 0.73 0.18 0.09
Mg** 041 0.42 0.46
nss-SO,2 0.19 0.82 -0.10
NO;” 0.43 0.29 0.48
Cl- 0.09 —-0.26 0.84
Al 0.89 0.26 0.12
Fe 0.86 0.32 0.10
Ca 0.63 0.50 0.24
Na 0.18 0.11 0.85
K 0.60 0.56 0.18
Mg 0.76 0.24 0.45
S 0.34 0.84 0.04
Ti 0.73 0.18 0.25
Mn 0.63 0.56 0.18
Ba 0.34 0.33 0.00
Sr 0.73 0.49 0.33
Zn 0.29 0.77 0.10
\Y 0.81 0.15 0.00
Cr 0.31 0.52 0.12
Pb 0.00 0.84 0.15
Cu 0.28 0.46 0.01
Ni 0.10 0.13 —-0.04
Co 0.81 0.02 0.07
Mo 0.00 0.56 -0.03
Cd 0.20 0.62 0.09
Eigenvalue 7.3 6.8 33
Variance (%) 26.1 244 119
Cumulative (%) 26.1 50.5 62.3
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Table 4. Inflow pathway sectional concentrations (1g/m®)
of major TSP components in each season.

) Spring Summer

Species

Secl Secll Seclll Secl Secll Seclll
NH,* 261 183 107 274 270 107
nss-SO,%” 910 597 378 982 839 356
NO; 3.09 249 288 113 149 117
nss-Cat* 048 027 0.3 016 021 0.10
Na* 2.23 1.88 270 185 101 2.29
Al 081 051 0.27 033 041 022
Fe 055 035 0.17 019 029 0.09
Ca 058 034 019 019 020 o011
Zn 0.08 005 0.03 004 004 001
Pb 0.07 004 0.02 003 003 0.01

) Fall Winter

Species

Secl Secll Seclll Secl Secll Seclll
NH,* 207 132 0.99 192 244 143
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NO; 181 166 1.62 244 151 1.86
nss-Cat* 032 021 0.07 028 016 0.15
Nat 1.85 206 233 224 180 2.14
Al 029 030 014 032 018 0.0
Fe 025 020 0.08 029 020 018
Ca 029 021 010 038 020 020
Zn 0.05 003 0.02 006 004 0.3
Pb 0.04 003 0.02 006 0.08 0.02
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