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ABSTRACT

The concentration characteristics of atmospheric particle matters (PM) including PM, s, PM,,, and TSP were evaluated
through the measurement data of PM,; (fine particulate), PM,q, 5 (coarse particulate), and PM,...10 collected using a
MCI (multi-nozzle cascade impactor) sampler of a three-stage filter pack in spring of 2006 in Iksan area. During the
sampling period of 10-15 March and 24 days from 8 April to 2 May, 32 samples for PM of each size fractions were
collected, and then measured for PM mass concentrations and water-soluble inorganic ion species. Average con-
centrations of PM,s, PM,o, TSP were 57.9 + 44.1 mg/m?, 96.6 + 89.1 mg/m’, and 114.8 +99.7 mg/m’, respectively.
Water-soluble inorganic ion fractions to PM mass were found to be 36.5%, 18.0%, and 11.1% for PM,s, PM 45, and
PM,,..10- tespectively. By showing the high concentrations of PM samples during Asian dust events, those three frac-
tions of PM were distinguished between the samples of Asian dust event and the samples of no event. However, the
increase of PM concentrations observed during Asian dust events showed a different pattern for some Asian dust events.
The differences of those three fractions in the size distribution may depend on differences on place of occurrence of
Asian dust storm and course of transport from China continent to Iksan area in Korea. However, the extent of PM mass
contribution during Asian dust events was generally dominated by the coarse particles rather than the fine fraction of
PM. The variations of water-soluble inorganic ion species concentration in those three PM fractions between the sam-
ples of Asian dust event and the samples of no event were also discussed in this study.
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Fig. 1. Location of Iksan city in Korean peninsula and the sampling site of Wonkwang Health Science College.
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Fig. 2. Specification of the MCI sampler and size segregation of atmospheric particles collected on each collection stage.
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(a) 3/10~3/15, 2006
Fig. 3. Wind rose during the sampling period of March (a) and April-May (b) 2006 in Iksan.

(b) 4/8~5/2, 2006
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Fig. 4. Temporal variation of PM mass concentration and precipitation in Iksan. The solid horizontal line indicates 24 hr Korean
National Ambient Air Quality Standard (NAAQS) for PM,, of 100 ug m™ and the dashed horizontal line means annual
NAAQS for PMy; of 50 pg m, respectively. Symbols of D and N on the x-axis indicate daytime and nighttime, respectively.
AMD indicates the air quality automatic network monitoring data of Korean government agency (Ministry of Environment).
The arrows mean dates that the Asian dust storms have been observed according to the official announcement of Korea
Meteorological Administration (KMA). The asterisk symbols (*) also mean date that snow has fallen with the snow depth
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Table 1. Summary of PM mass and inorganic ion species concentrations in the PM samples and mass ratio of PM, s and PM,o, 5 to
PMj, collected in Iksan during the sampling period of spring, 2006

PM cr NO, SO nss-SO” Na*  NH/ K* Mg*  Ca®  nss-Ca*

Median

PM,; STD 442 1.37 392 571 5.66 0.68 . 0.21 0.07 0.61 0.61
Max 264.6 8.20 18.14 2564 2557 4.06 . 0.85 036 2.57 2.56

Min 23.8 0.10 0.65 232 2.28 0.13 . 0.07 0.04 0.07 0.06

069 066

edian
PMg,s STD 092 238 085 086 085
Max 376 1036 357 392 389
Min 003 017 026 0.18 014
Meay 030 044 037 . 031 022
Median 118 018 021 029 023 018 004 003 005 038
PM.,,...1cSTD 176 035 050 035 035 020 009 002 003 044
Max 769 154 234 200 196 084 048 008 013 176
Min 003 009
‘833 95
7.60
PM,, STD 8.1 173 531 638 635 107 275 027 017 138 137
Max 5239 938 2260 2921 2908 553 1147 125 071 576 570

Min

Median  81.0 1.80 7.78 7k. 17 6.71 1.29 3.68 0.41 034 1.57 1.45

TSP STD 99.7 1.93 5.64 6.64 6.61 1.19 2.80 0.28 0.19 1.71 1.71
Max 563.0 9.60 2332 3121 31.04 577 11.95 1.30 0.76 7.27 720
Min 33.7 0.25 0.90 3.13 3.00 0.23 0.96 0.13 0.10 0.46 0.44

PM,s/ PM,, 0.60 0.53 0.70 0.88 0.90 0.40 0.92 0.80 0.43 0.39 0.39
PMig.5/ PM,, 040 047 - 030 0.12 0.10 0.60 0.08 0.20 0.57 0.61 0.61
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Fig. 7. Temporal variations of anion concentrations in atmospheric PM samples during the sampling period.
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Fig. 8. Temporal variations of cation concentrations in the atmospheric PM samples during the sampling period.
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