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Abstract

Mass and ion concentrations of PM,, and PM, 5 were measured in Y ongin, downwind of the Seoul metropolitan
area. Twenty-four hour average samples were collected daily for a month or so in spring and fall of both 2007 and
2008. Asian dust occurred twice in each period except in the fall of 2007. During the Asian dust period, nitrate in
fine particles decreased since large amount of cations in coarse particles of Asian dust absorbed it. In spring 2008,
sulfate as well as ammonium also increased in coarse particles. In spite of occasional Asian dust events, the influ-
ence of secondary formation was dominant over the period. Excessive ammonium over sulfate was enough to neu-
tralize nitrate as well. High correlation coefficients between K+ and sulfate, nitrate, and ammonium indicate a close
relationship between secondary formation and biomass burning. Biomass burning and open burning are considered
to be important sources of chloride.
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Fig. 1. Location of the measurement site of Hankuk Uni-
versity of Foreign Studies (HUFS).
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Table 1. Mean and standard deviation of 24-hour average PM,,, PM, s and ion concentrations in each period.

Period Spring 2007 Fall 2007 Spring 2008 Fall 2008

(start~ end) (3.14~4.15) (11.1~123) (315~ 4.15) (11.14~12.22)
Number of 30 30 27 2

samples

PM (ug/m?) PMyo PM;5 PM o PM;5 PM o PM;5 PM o PM;5
Tota mass  (615+55.9)* (36.8+16.6)° 4874280 429+282 4994175 432+176 415+21.8 3924209
ar- 1524071 108+062 1844092 171+087 080+075 064+069 1374078 127+0.74
NO, 11924740 8964687 6964536 6364475 805+414 693+3.87 6311434 598+433
S0,2 13.66+804 9704539 895+003 855+0.16 0384566 872+503 4.74+287 4.65+2.93
Na* 049+022 028+019 030+£015 024+015 058+028 039+020 053+026 0.39+0.25
NH,* 8.49+419 6454349 540+456 529+444 5914305 5751272 404+252 3974256
K+ 1204055 0904045 1024079 1004076 0524025 049+022 055+030 0.51+0.29
Mg 011+008 005+003 009+004 005+003 0.12+006 007+006 0134017 0.04+0.03
ca* 058+£039 0304014 046+016 0274010 0504039 020+011 0284025 0244016
Percent of (61.8) (75.3)2 51.4 54.8 51.9 53.7 433 435
jonic species

#The fraction of ionic speciesis considered to be too high due to underestimation of total massin the measurement. See the text for details.
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Fig. 2. Correlation of 24-hour average PM,, and PM, 5 between Yongin (HUFS) and Jamsil. High concentrations on April
1, 2007 due to Asian dust were excluded. Cross denotes PM in spring 2007 and square denotes PM in other peri-
ods. Dotted line and statistics below the line represent the best-fitted line of crosses; solid line and statistics
above the line represent the best-fitted line of squares.
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Fig. 3. Temporal variations in concentrations of particulate matter and Ca?*. Shaded periods indicate Asian dust events
on 3/27~28/07, 3/31~ 4/2/07, 3/16/08, 4/3~ 4/08, 12/2/08, 12/9~ 10/08, respectively. Note that the PM concentra-
tions in spring 2007 were underestimated during the measurement.
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Table 2. Comparison of ion concentrations (ug/m?) between Asian-dust days (AD) and non-Asian-dust days (NAD).

PMlO PM 25 PM 1072.5al
AD NAD AD/NAD AD NAD AD/NAD AD NAD AD/NAD
Spring 2007
Cl 1.60 151 1.06 1.10 1.07 1.03 0.50 0.44 1.15
NO; 15.24 11.26 1.35 6.20 9.51 0.65 9.04 1.74 519
SO 14.93 1341 111 10.94 9.45 1.16 3.99 3.96 1.01
Na* 0.65 0.46 1.42 0.40 0.26 1.52 0.25 0.20 1.28
NH,* 8.97 8.40 1.07 5.88 6.56 0.90 3.09 184 1.68
K* 135 118 1.15 1.05 0.87 1.20 0.30 0.30 1.00
Mg** 0.21 0.10 2.23 0.09 0.05 2.07 0.12 0.05 2.37
ca* 122 0.45 274 0.44 0.27 1.63 0.78 0.18 4.40
Spring 2008
cl 0.54 0.82 0.65 0.31 0.68 0.46 0.23 0.15 1.53
NO;™ 5.58 831 0.67 3.99 7.24 0.55 1.59 1.07 1.48
SO, 10.80 9.24 117 9.32 8.66 1.08 1.49 0.58 257
Na* 0.60 0.58 1.05 0.35 0.39 0.90 0.25 0.18 1.36
NH,* 4.83 6.02 0.80 451 5.87 0.77 0.33 0.15 2.24
K* 0.60 0.52 1.16 0.52 0.48 1.07 0.08 0.03 244
Mg** 0.14 0.12 117 0.18 0.06 2.90 —0.03 0.06 —0.58
cat 0.95 0.46 2.08 0.28 0.20 142 0.67 0.26 2.58
Fall 2008
cl- 144 1.36 1.06 144 1.26 114 0.00 0.10 0.00
NO;~ 7.32 6.22 1.18 7.00 5.85 1.20 0.32 0.37 0.86
SO, 6.42 4.59 1.40 6.41 4.46 1.44 0.01 0.12 0.07
Na* 0.58 0.53 1.10 0.51 0.39 1.32 0.07 0.14 0.52
NH,* 4.60 3.99 1.15 4.64 3.88 1.20 -0.04 0.11 —0.40
K* 0.81 0.53 1.52 0.77 0.48 1.59 0.04 0.05 0.78
Mg** 0.26 0.12 217 0.08 0.04 184 0.19 0.08 234
ca?* 0.65 0.25 2.62 0.58 0.21 2.76 0.07 0.04 181

#Obtained by subtracting mean concentration of PM, 5 from that of PM 4, for the same period.
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Table 3. Correlation coefficients between ion concentrations of PM,s.

cl- NO;” ek Na* NH,* K* Mg?* cat
cl- 1.00
NO;~ 0.31 1.00
Sok 0.15 0.62 1.00
Na* 0.10 0.02 -0.02 1.00
NH,* 0.28 0.86 0.92 -0.01 1.00
K+ 0.51 0.64 0.83 0.06 0.82 1.00
Mg?* 0.04 0.11 0.29 0.19 0.22 0.30 1.00
cat 0.36 0.30 0.35 0.28 0.33 0.51 0.33 1.00
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Fig. 4. Backward trajectories on high sulfate and nitrate
days. The location of trajectory was shown for
three days at 1-h intervals.
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Table 4. Mean ion concentrations of PM, 5 on high sulfate
and nitrate days.

High SO, High NO;~
neg/m® % neg/m® %
cl- 37.1 2.7 49.8 42
NO,” 160.5 11.6 276.5 23.1
Sk 4732 34.1 249.4 20.8
Na* 14.4 1.0 14.2 1.2
NH,* 640.0 46.1 557.0 46,5
K* 396 29 305 25
Mg?* 6.2 0.4 47 0.4
cat 17.6 1.3 14.7 12
Sum 1388.6 100.0 1196.8 100.0
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