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Abstract

Fine particles(PM,5) were collected and analyzed from April 2010 through January 2011 in Chungju to investigate
the characteristics of PM, s and its ionic species. The annual mean concentrations of PM, s, SO,>", NO;™, and NH,*
in the particulate phase were 40.84, 7.61, 7.14 and 3.74 ug/m?®, respectively. PM, s concentrations were higher in
fall and spring than in winter and summer. The elevated concentrations episodes are the main factor that enhanced
the PM, s concentrations in the fall. Among the major ionic species SO,> showed the highest concentration, fol-
lowed by NO;™ and NH,*, NO;~ exhibited higher concentrations during the winter, but SO,~~ and NH,* were not
showed seasonal variation. The high correlations were found among PM, ¢, SO,>", NO;™ and NH,* during all sea-
sons except for spring. The evaluation of backward trajectories and meteorological records show that the highest
PM, 5 concentration levels occurred during W-NW weather conditions, which influenced by the emission sources
of China area. The low pollution levels generally occurred during E-S weather conditions, which influenced by the
East Sea and south of the Yellow Sea. The elevated PM, 5 mass concentrations arouse the concentration of NO;™,
but no effects on SO,> and NH,*.
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Fig. 1. Map of sampling site.
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Table 1. Summary of data. (ug/m?)
Season PM,s NO;~ SO NH,* Temp? RHP Pre‘z'rg'r;"’;“on
Sprin 48.7 7.93 6.21 343 11.0 58.2 295
9 (21.8~71.9) (350~14.35) (2.91~10.75) (2.02~5.09) (7.2~17.6) (37.8~77.8) '
Summer 219 2.69 6.13 247 26.0 68.9 116
(9.0~48.0) (0.44~757) (1.64~14.88) (0.81~5.46) (23.4~29.3) (59.4~75.4) '
Fall 61.2 11.82 12.88 531 6.8 69.6 0
(15.2~157.7)  (1.80~35.78) (1.54~46.35) (1.23~15.79) (25~10.2) (49.1~85.6)
Winter 334 6.57 5.38 3.87 -8.9 57.1 03
(18.94~46.17) (2.22~10.61) (3.05~7.87) (1.78~519) (-142~-58) (38.6~713) '
Annugl 40.84 7.14 7.61 3.74 9.19 63.58 _
(9.01~157.7) (041~35.78) (1.54~46.35) (0.81~15.79) (—142~29.3) (37.8~85.6)
aTemperature (°C), ® Relative Humidity (%)
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Fig. 2. The daily PM, 5 concentrations during the whole sampling period.
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Table 2. Data comparison with other studies in different locations.

Concentration (ug/m®)

Classification Location References
PM,5 NO;~ SO,2 NH,*

Seoul 485 7.59 6.46 3.26 Kang et al. (2006)
Mexico 94.4 53 118 Barbiaux et al. (1992)

Metropolitan New Y ork 16.1 4.28 Bari et al. (2003)
Beijing 115 10.3 14.47 6.22 Heet al. (2001)
Chicago 233 4.21 5.55 274 Leeet al. (1993)
Hamilton 19.0 1.05 6.83 252 Brook et al. (1997)
Chongju 44.2 3.63 8.22 2.84 Kang et al. (1997)

City Chuncheon 36.8 3.38 5.48 3.97 Jung and Han (2008)
Incheon 65.8 Park and Kim (2005)
Suwon 46.3 435 6.69 2.78 Leeet al. (2009)
Chungju 40.8 7.14 7.61 3.74 This study
Gosan, Jeju 19.8 Kang et al. (2003)

Seaside and Island Kanghwa 25.6 1.76 5.93 254 Choi et al. (2000)
leodo, Jegju 215 5.43 2.39 Hwang et al. (2008)
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Table 3. Concentrations of PM, s and major ionic species
during “high” episodes.

Episodes  PM,s(ug/m?) SOA(Zioncentij (ug/m;) o
10/4/16 70.3 gig)z ;‘(-z)z 1(21-5:);
10/4/25 719 2 é-g()) 1 8(2 Z(g?l
10111/5 90.6 o o o7

101116 157.7 4&?)5 1(51-5)9 3(52.;)8
101117 1211 3(12-8)4 1(11-3)4 2((;.27)4

() :Percentto PM,g

Table 4. Concentrations of PM, s and major ionic species
during “low” episodes.

Concentration (ug/m°)

Episodes PM, 5 (ug/m®) soF N o,

10/7/12 115 %i%l 0(.%1 o(. 21,)3
10/7/13 9.0 %2% ?i%()) %1%
107114 145 zéz)z i(-%i (1)(- 8:):
10/7/20 145 2421 gigl 0(-2)9
10/7/21 11.8 (28) (il) (.8)

() :Percentto PM,5
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