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Abstract: The total suspended particles (TSP) collected at the 1100 site of Mt. Halla have shown higher
compositions for the anthropogenic components followed by marine and soil originated ones. The concentrations
of the soil originated nss-Ca®*, Al, Fe, Ca components have been increased in spring, and the anthropogenic
NH,", K*, nss-SO,*~ components showed high concentrations in June. Meanwhile, the concentration of NO;~
as same as nss-Ca’" was higher in spring. It's likely due to the influence of its long-range transport from China.
Compared to the non-Asian Dust periods, the concentrations of nss-Ca>’, Al, Ca, and Fe have been increased
7.2~9.5 times in Asian Dust storm periods, and those of nss-SO4*~ and NO;~ were 1.3 and 3.8 times, respectively.
From the factor analysis, the TSP compositions were influenced mainly by anthropogenic emission sources,

followed by oceanic and soil sources. The backward trajectory analysis has shown that the concentrations of
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the anthropogenic and soil components were increased when the air parcels had been moved into Jeju island

via China in a northwesterly wind.

Key words : TSP (total suspended particles), 1100 site of Mt. Halla, pollution characteristics, asian dust, factor

analysis, backward trajectory analysis
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Table 1. Method detection limit (MDL) and relative standard deviation (RSD) for IC analysis (n=5)

NH," Na* K* Ca? Mg S0 NO;~ cr
MDL (pg/L) 2.4 1.8 7.8 4.8 8.8 9.6 10.5 4.8
RSD (%) 43 1.6 5.4 0.9 1.4 49 1.6 3.8
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Table 2. Instrumental conditions and method detection limits for ICP-AES analysis

RF power: 1150 W
RF Frequency: 40.68 MHz

Ar Flow rate: Coolant = 16.0 L/min, Auxiliary = 1.5 L/min, Nebulizer = 28~32 psi

Pump Rate: 100 rpm
Operation Mode: Simultaneous or Sequential Mode

Nebulizer: Ultrasonic Nebulizer (CETAC Tech., U-5000AT)

Element WL (nm)') MDL (ug/mL)? Element WL (nm)') MDL (ug/mL)?
Al 396.152 ~0.0015 Fe 259.940 ~0.0012
Ca 396.847 ~0.0006 Na 588.995 ~0.0012
K 766.490 ~0.0033 Mg 279.553 ~0.0006
Ti 334.941 ~0.0006 Mn 257.610 ~0.0009
Ba 455.403 ~0.0006 Sr 346.446 ~0.0006
Zn 202.548 ~0.0018 v 309.311 ~0.0009
Cr 267.716 ~0.0003 Pb 220.353 ~0.0009
Cu 324.754 ~0.0009 Ni 231.604 ~0.0009
Co 237.862 ~0.0006 Mo 202.030 ~0.0006
Cd 226.502 ~0.0003 S 180.731 ~0.0042

YWL: Detection Wavelength, ?MDI(Method Detection Limit)
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Table 3. Concentrations of the TSP components at the 1100
site of Mt. Halla over the period of August 1996
to November 2006 (n = 873)

Concentration (ug/m’, ng/m*)"

Species

Mean Median S.D. Max
NH,* 1.29 0.954 1.27 13.9
Na* 0.367 0.225 0.408 3.07
K* 0.247 0.141 0.290 1.63
nss-Ca®* 0.359 0.096 0.808 12.2
Mg 0.106 0.061 0.154 1.57
nss-SO,>  4.73 3.57 4.34 449
NO;s~ 0.807 0.346 1.33 15.0
CI- 0.172 0.063 0.271 247
Al 0.366 0.096 0.868 9.08
Fe 0.291 0.094 0.633 8.07
Ca 0.393 0.107 0.802 6.89
Mg 0.221 0.064 0.419 3.83
Na 0.255 0.164 0.288 2.12
K 0.267 0.155 0.329 2.14
S 1.12 0.706 1.21 7.80
Ti 13.1 4.61 25.0 214
Mn 11.7 4.05 24.0 233
Ba 4.89 1.69 8.57 69.6
Sr 3.85 1.73 6.58 53.6
Zn 38.2 25.8 38.8 301
\ 5.35 1.42 11.0 126
Cr 2.04 1.20 2.99 37.9
Pb 27.7 17.0 39.3 550
Cu 4.99 1.80 9.42 113
Ni 6.54 3.64 7.02 37.8
Co 1.01 0.478 1.64 21.9
Mo 1.93 1.09 2.26 15.8
Cd 0.704 0.569 0.691 6.22

DUnits: pg/m? forNH,*, Na*, K*, nss-Ca**, Mg?*, nss-SO,>, NO5",
CI, Al, Fe, Mg, Ca, Na, K, and S
ng/m? for Ti, Mn, Ba, St, Zn, V, Cr, Pb, Cu, Ni, Co, Mo, and Cd
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Fig. 1. Seasonal comparison of mean concentrations of major
components in TSP aerosols.
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Fig. 2. Comparison of the concentrations of components in TSP aerosols between Asian Dust and Non-Asian Dust storm periods.
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Fig. 3. 5-Day backward trajectories corresponding to high and low 10% of nss-SO,>~, NO3~ concentrations.
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