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Characteristic of Water-soluble Components of PM,, at
Taean and Gangneung Sites in Summer Season
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Abstract

PM ;o measurements were made at two coastal sites, i.e., Taean and Gangneung, for summer to examine the char-
acterization of water-soluble organic carbon (WSOC) and inorganic ionic species, and to investigate their difference
between the sites. The fractions of three major inorganic water-soluble components (NO,~, SO,2", and NH,") at
Taean and Gangneung sites were 30.6% (16.2 ~ 62.0%) and 25.6% (13.0~ 52.5%) of the PM ,,, respectively. SO,2
is the most dominant species of water-soluble ions at both sites, accounting for up to 20.5% (9.1~ 44.9%) and 16.3%
(5.5~ 34.2%) of their respective PM ;4 mass concentrations. Using the paired T-test, PM,, (p< 0.01), NO;™ (p< 0.05),
SO, (p<0.01), NH,* (p< 0.001), and WSOC (p< 0.05) concentrations exhibited strong fluctuations on a daily
basis between Taean and Gangneung sites. Relationship between the concentrations of SO, (SO,2"+S0,) and CO
indicates that the slopes of SO,/CO were 0.007 and 0.019 in the Taean and Gangneung sites, respectively. The
smaller SO,/CO slope in the Taean site could be related to the aged air with wet scavenging of SO, during transport.
The correlation between the concentrations of CO and WSOC suggests that WSOC observed in the Gangneung (R>=
0.82) be transported from combustion-related sources, while the WSOC at the Taean site could be formed through
atmospheric processing of primary volatile organic species during transport.
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et al., 2010; He et al., 2003; Hu et al., 2002; Lee et al .,
2002, 2001; Kim et al., 2000, 1998; Chow et al., 1996).
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The West Coast of Korea
July 25~ September 04, 2009
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Fig. 1. Wind rose plots observed at the Taean and Gangneung sites.
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Table 1. Concentration summary of PM,, and its water-soluble components. (unit: ug/m®)
Taean Gangneung
Item
Average Range Average Range
PM o 24.7+6.6 13.6~38.9 2341110 10.4~60.9
WSOC 1.90+0.86 0.52~4.18 1.61+0.76 0.53~3.70
Cl~ 0.42+0.97 0.01~4.95 0.23+0.31 0.02~1.39
NO;~ 0.86+0.58 0.12~2.20 1.18+0.63 0.33~3.43
SO, 5.27+3.62 1.42~14.45 4.29+4.17 0.99~20.79
Na* 0.82+1.01 0.14~4.25 0.40+0.19 0.13~0.98
NH,* 1.66+1.13 0.37~4.65 1.22+157 0.10~7.75
K* 0.17+0.09 0.06~0.34 0.14+0.19 0.04~0.39
cat 0.20+0.15 0.01~0.57 0.59+0.23 0.17~0.99
Mg?* 0.15+0.14 0.04~0.60 0.09+0.04 0.01~0.20
nss SO, 5.06+3.55 1.33~14.16 4.19+4.17 0.90~20.68
nss Cl~ -1.06+1.09 —455~0.22 —0.48+0.20 -0.85~0.12
nssK* 0.14+0.08 0.03~0.29 0.12+0.09 0.03~0.38
nss Ca?* 0.17+0.13 0.00~0.51 0.57+0.23 0.16~0.98
nss Mg?* 0.05+0.04 0.00~0.15 0.04+0.04 -0.03~0.17
2.2.2 0242 U $84 F7|EH4(WSOC) 24 100
PMyp A 28] 584 o] &4 3-8 30mLe] Z2éins 90| =5 Srapeung PMo

AHgste] 23T, 285 SANAAE ALgstel
6027t £=3t % 0.45um PTFE Z ¥ (Advantec,
Jpan) 2 o} Fetdeh. 2E| T NS ojxI=NIET
) (Metrohm AG, 861 Advanced Compact IC,
Switzerland) 0.2 8%¢] o] &A% (Cl-, NO;, SO,
Na“, NH,", K*, Ca*, Mg”")& #A3lsich A A =
2] of 10%9] F Al&F EMste AAAE 244
el 3 Ame) H7§ =g BAsg ¥ Ase ¥
MAzs} 2423} F2k ANT F71H)E o) g3ted
37} ClI-, NO;~ ,so4 -, Na*, NH,*, K*, C&2", Mg?*
AEE2] HE3H= 27 0.01, 0.02, 0.08, 0.04, 0.07,
0.03, 0.12, 0.02 ug/m3e) ¢} c}.

WSOC] #A2 o] 2AEE ¥4
oS xl4-3le] TOC (total organic carbon, Sievers
5310C, USA) #A7]el| 2ls) A #Fa}slsict. o] A%
I FYsHAl WSOCe| AAls=% AAksl7] $)3)ed]
T AR wAxES A3y e, sl WSOC
A82] A& = 0.30ug C/mPo| ).
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Fig. 2. Temporal profiles of PM,, concentration at two
sites.
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. 3. Charge balance between measured and predicted
NH,".
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HNOz & F34]7]= d 223 NH,9) vj&sd =S
ofsish= d =ro] vt (Fischer et al., 2007; Lee et
al., 2001). 78 3¢] NH," =A% % (uegm’)e} o=
FE Abel9] 37 Ag=e] o5 A - A
Zkol Azl ulsled oF 29% yroket. o] 7> H,S0,

Tk ol]gl HNO;= 7o) ehAstA F3A)7]& ¢
23k NHy7} o155 oJnjdiet. o] A2 RE et

Aol NH, AES a8l PMy (NH,),S0,%
NH,NOz9 ez EAge 7oz getsldh vy
oll, 75713 Agells NH S 5=rt A5
o s of 7% =7 HriEe] AR PMg 79
Aoz a4 gv

o

PMy 5% % NO;, SO, 3 NH," A#52] 5=
= HAA"EY AS o= 3.5%(0.4~7.0),
20.5% (9.1~ 44.9) B 6.6% (2.7~15.7), 7} =229
739~ 5.2% (1.7~ 10.0), 16.3% (5.5~ 34.2) & 4.2%(0.6
~12.7)% AA AT PMyell High 23k A4 o]
¥ (NO;7, SO 9 NHH)E2] AA i 7=
= ©gh AEXAEe A$ 47 30.6% (16.2~62.0),
25.69%(13.0~52.5) 2 A= 2 A1 F A
A& A PMyg % NOy7, SO, % NH, 9] His =
E A §AG (1A H9A=E, AF A, Asks)
(NIER, 2007; Ha et al., 2004; Han et al., 2003; Lee et
al., 1998)0| A A7l = FHET B3 W

Table 2. Comparison of water-soluble ionic species composition in PM,, observed at domestic coastal regions.

(unit: pg/md)

Site Sampling period  PM;, Nat ClI- NO” SO, NH,” K" Mg* C&* Cl/Na" References
. °97.09 236 059 026 064 7.33 257 027 008 009 0.44

Gosan, Jgu g7 15 183 017 055 070 573 165 024 003 007 324 -eeetal (1998)

Gosan, Jeju  '97.12 183 017 055 070 573 165 024 003 007 324 Leeetal (1998)

Gosan, Jeju  ’02.08~ 09 283 179 204 260 498 201 031 011 011 114  Hanetal.(2003)
Kanawha 0104 NA 061 401 808 722 171 042 369 -

IsI g(;” '02.03~ 04 - 030 079 657 614 430 021 011 052 263 Haetal.(2004)
an '03.04~ 05 046 051 7.76 553 362 033 010 054 111
'01.04 075 049 188 757 194 047 017 114 065

Gosan, J§u  '02.03~04 — 054 050 151 242 089 009 006 021 093 Haetal (2004)
'03.04~ 05 032 028 157 389 152 007 005 018 313

Duckjeok-do '05.10.15~°07.10.24 32.4 036 024 242 602 255 036 009 034 067 NIER (2007

Gosan, J§ju  '05.10.15~'07.10.24 223 041 028 144 579 225 026 007 023 068
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Fig. 5. Four-day backward trajectory plots representing different categories of airmass; (a) “A” type, (b) “C” type, (c)

“E” type, and (d) “G” type.
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