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of Mt. Hallasan on Jeju Island, Korea
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Abstract

The ambient mass concentration and chemical composition of the PM. s were determined at the highland site with 1,100 m
above sea level on Jgu Idand from June 2013 to November 2014. Yearly averaged mass concentration of PM2s was
11.97+8.63 yg/m’. PM,5 concentrations were highest during the spring, while they tended to be lowest during the summer.
Eight water soluble ionic species attributed 45.5% to PM2s mass. SO,%, NOs and NH," were major ions, which occupied to
27.9%, 3.7% and 12.3%, respectively. The greatest contributors to total mass concentration of water-soluble ions contained in
PM 5 were sulfate, ammonium and nitrate. These three ions accounted for 96.6% in total ions mass concentration of PM2s. We
could infer that these three secondary ions exist mostly in the form of (NH4)2SO04 and NHsNOs. Ca* and Mg?* had a good
relationship and with r=0.9. The molar ratio of Mg*"/Ca® in this study was lower than the value observed in sea water and
higher than that in soil dust, indicating that these two ions originated from other sources rather than ocean and soil dust in this

study.
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Fig. 1. Sampling site and reference site in this study.
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Fig. 2. Comparison of PM_s mass concentrations measured at Y eondong and 1,100 m-highland in Jgju Iland.
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Fig. 3. Seasonal variations of PM2s mass concentrations at 1,100 m-highland in Jgju Island.

Table 1. Summary of PM2s mass concentration measured at 1,100 m-highland on Jgu Island

Mean SD. Max Median
Spring 17.15 11.67 41.85 14.56
Summer 9.88 7.70 39.10 7.66
Fall 11.29 7.98 42.00 9.11
Winter 12.13 6.38 21.92 10.78
Average(yearly) 11.97 8.63 42.00 9.65
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Table 2. Summary for measurements of water-soluble ions contained in PM_s at 1,100 m-highland, Jeju Island

Mean STDEV. Max. Median

Na* 0.06 0.04 0.22 0.05
NH,* 1.47 0.97 4.04 1.25
K* 0.07 0.07 0.41 0.05

Mg* 0.01 0.02 0.22 0.00
ca* 0.03 0.09 0.75 0.01
cr 0.02 0.04 0.27 0.00

NO; 0.45 0.94 7.03 0.05
SOZ 3.34 2.23 10.87 2.87

o 420 elit(Moon et al., 2011; Park and
Lim, 2006; Yang et a., 2011; Oh, 2007; Han et d.,
2013).
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Table 3. The concentration ratios of ionic speciesin PMzs

Sea-water Average SD. Number

Na'/Cl 0.86 14.21 4114 55

Na'/ca 22.80 51.65 365.46 95

Na' /Mg 441 18.56 65.53 80

Na'/K" 45.90 2,97 5.39 87

Mg’ /ca” 517 2.77 9.97 79

Mg /K" 10.40 041 047 87

ca K" 2.02 1.85 2.39 80

ciMg” 5.13 1.85 5.20 80

criK’ 53.50 0.65 351 87

Cl/sss 9.67 1.03 151 99

CI'/NOs 1.17(10°% 0.49 1.81 76

NH4/NSSS - 1.18 0.30 99

SSS and NSSS are abbreviation for sea-salt sulfate and non-sea-salt sulfate, respectively
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Table 4. Correlation coefficients between water-solubleionsin PM3s
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Na* NH,* K* Mg®* ca* cr NO; SO,2

Na* 1.000
NH,* 0423 1.000

K* 0586 0.760 1.000
Mg?* 0628 0401 0. 728 1.000

ca" 0560 0.251 0550 0892 1.000

cr 0. 602" 0.103 0314 0. 231* 0.187 1.000

NO; 0. 412 0544 0529 0. 311 0.250 0.269 1000
SOZ 0380 0932 0717 0434 0283 0.000 0318 1.000

*: Correlation is significant at the 0.05 level (2-tailed)
**: Correlation is significant at the 0.01 level (2-tailed)

2014
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