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Abstract

The water-soluble components have been analyzed from the total suspended particulate (TSP) collected at Gosan
site of Jeju Island for ten years (1997 ~2006), and the long-term variations of ionic constituent concentrations have
been investigated in order to understand the pollution characteristics of atmospheric aerosols. Their mean concen-
trations were in the order of nss-SO,* >Na* >NO,” > Cl" > NH,* > nss-Ca’* > K* > Mg?*. The NO;~ concentra-
tions had increased somewhat smoothly compared to those of SO,> for the past 10 years, possibly indicating the
recent energy consumption pattern changes in China. The concentrations of ionic aerosol components showed
mostly higher values during the Asian Dust storm periods, and the concentration ratios of nss-Ca*", NO,", and nss-
SO,?” between the Asian Dust and Non-Asian Dust periods were 6.9, 2.4, and 1.3, respectively. The anthropogenic
nss-SO,%", NO,, NH," and the soil originated nss-Ca** components showed high concentrations as the air parcels
were moved from the Asia continent, on the other hand, their concentrations were relatively low as moving from
the Northern Pacific into the Gosan area.
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NO,, NMVOC &2 2000 uls] 27t 22%,
44%, 99% = F71 Zleg FAHT 3T, o] o
M= NO,9| W& o] §-7 Hvl9) wlEsks
Helilx gtezw oS Zuld Zloz AHa 9)
t}. 3] 239 NO, v]Zak2 1980 B]s) 280%
o] wE W& Z718E Holx v} (Ohara ef al,
2007).

1990'd e}rlel #]¥2] SO, & wj&a-2 33.7Tge
2 vt Ay 4 ToRels ¥3, 38 (37 TR
e @ 528 Jehligih o] & $2o] & 22
Tgs W&l ofr|e} A wl&] 66%E, ko
2 Q157 44Tge 2 13%E A= Aoz Jet
2 glek(Amdt et al., 1998). T2} o]28t SO, ul
L A¥T 47%4 F7Fsle 2020990 ) 80
~10Tg7HA] 3718 4% g Aoz dadx 9]
v} (Foell et al., 1995). 718} 20103-& 7|Fe = n)
e AzF 75Tg Axrt Hol $% 39Ty} v
(16 Tg) A9 &g 3 Zud o @2 7o
2 ZZ"Hd(Akimoto, 2003). B3] 222 olz % o
vzle] g Re-g Hukl f2ain glelA dske SO,
£ wll &3} 92, Akimoto ef al. (1994)2] «Fol &)
3 32 g 10Tgd} 3¢ SO,9 ez wix
sted Fobrlel A1 SO, v Z3ke] 86% A =g A3}
= Zloz B3¥ 3 vl (Akimoto et al., 1994). w3k
Kim er al. (2007)e)] )3} o)A} Salufeta o
TEE AR ok i 94.0008-8 23en
AL, ol fEiviel 2 A 20%) HAFH=
ckolw} (Kim et al., 2007). ol2] 3t Q1L FZol|A 4
AbE] = AMeke] 8} ko] 1985 o]Ael| 1.35%, 1990
Foll 1.27%, 20009 1.08% 502 8l3A &3, o}
= Ahelz]9] & Bl go] &7] WFo]c}(Ohara
etal., 2007). A2ALEE HA] Az 224 Tge ALE
NO,8} #elz wi&Esled FolAol XY NO, wi&a
9 69%F AA e Aoz FAET gIoH(Kim e
al., 2004). v}$-o] H AbAl, A2 B2 Zrlel u}
2 oA o Bele 29 NO, &3 A4
A 274 Aoz 2R} (Park ef al., 2002). SO,
W22 19954 o] 20209744 22~40% AE =
Z¥ell ZAARE NO, wi&sfe oF 122% A=A Z
71 4 glg Aoz A5 ¢l (Streets and wald-
hoff, 2000). ojoll uks] $-=viele] Azt SO, W&
<+ 500,0008 Hxz FEolrlole] 43, o
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5% Az Foltt. = $2vete] Azt NO, W&
A FHolAol A F 8%F AR F=3
dro) 7+ 70%} 15%) ®ls] g ez 22 W
Ze-& Ho)a 9lr}(Kang et al., 1999).
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+ A7 54 meh Ggg B3P E] 241
ek gubg oz 244 3 A olelzE Mg
FEE A A 45 vbiea: A 4,
TEOM (Tapered Element Oscillating Microbalance) -
o] & o]4¥ 1 vt w¥ d7] dlejzFe] YA
W Sewd &2 9l o 8= Electrical Aerosol
Analyzer (EAA), Optical Particle Counter (OPC), Scan-
ning Mobility Particle Sizer (SMPS), 271484 1=t
A 47 (Aerodynamic Particle Sizer Spectrometer, APS)
5o F2 o4 9ot HbHe| Wiy elel2E 9
TR AEE A7) S8 wier: A3 I
=3 o] 713 dubss o] gl
ofAlo} thfe] F& & Aol A7 S
HAEol 2fgt W7l Eae] G el Wi
o} HZell olelgt A ol drlegEAe] o
& zA817] S8 At JA Sk e 9
(trans-boundary) Hh7] 284 o33 H7L 2 e
A
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= FA8A 1991 99 PEM-West A, 19943 24

2] PEM-West B, 2001d¢)] 4315 ACE-Asia £¢] o]

F-o]3 3 (ACE-Asia Project Prospectus, 2001), 20054
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AT o5 A7e7] 918 ABC Z2A =5} UNEP

o] F# 3ol 28 ol glv}(Atmospheric Brown

Clouds Gosan Campaign, 2007; Kang et al., 2007; Moon
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2. Ayey

2.1 TSP Al29| x|

TSP dloj22 Ag: AF= FAEA A (33°
28'N, 127° 17’E)ol| 4] high volume tape sampler (Kimo-
to, 22 195A)¢} E8)e]= PTFE RE (100 mm X 10
m)E AHE-she] 1997 39UEE] 2006 12974 24
At 2z & 128808 AFsich®E 1 2=2).
A& AH A F719 $42 9 170L/mine] Hx
5 2Astlen, A8 AH 4 A o 37H% 7+
74°i AEH2NE Eodle] A8t AHY 1y

H¥oz Hehd H o|5Rsl uize —r~)‘l’H

]i*év‘?'—, WA WEe 34 A4 AR s
d elg-3stsdet.

H2 7| EA A 268 A 45

Table 1. Sampling table for the TSP aerosols collected at
Gosan site.

Year Sampling period  Sampling interval No. of samples

1997 Mar ~ Dec 24 hrs 123
1998 Jan~Dec 24 hrs 144
1999 Jan~ Dec 24 hrs 115
2000 Jan~ Dec 24 hrs 104
2001 Jan ~Dec 24 hrs 125
2002 Jan~ Dec 24 hrs 140
2003 Jan ~Dec 24 hrs 144
2004 Jan ~Dec 24 hrs 138
2005 Jan~Dec 24 hrs 116
2006 Jan~ Dec 24 hrs 139
Total 1,288

2.2.1 424 ME B4

TSP olo2% A=/l A9 PIFE Beke oske
Agor AA & 2$S S0mlE spste] &3}
AR 308, 71N 1417 Eek 484 A
2E5S £ 398 ¥ (Whatman, PVDF
syringe filter, 0.45 um, 13 mm)& -84 YRS A=
F g oJole Y £ole BAE Alne o435}
gt A3 7F 3 1997~200030) = Na®, K*, Ca?t,
Mg™* ofol- &2 UAEFHF = (GBCAL, = Avan-
ta-P), NH,*2 UV-Visible spectrophotometer (KONT-
RON#}, =8 UVIKONS60)E Ah&ste] Ql=s=
o2 BAslth a8z SO, NO, , ClI° g0 &2
ion chromatograph (Dionex, 3% DX-500)2 A}-&-3}
o] TonPac AS4A-SC Z3], 25uL Al&F ek 2.4 mM
N2,C04/2.25 mM NaHCO, S8, Az e 27|,
ASRS-I suppressor 271 ¢ & BA s}y 28y} 2001
g o]Zejj= 2t)¢] Metrohm Modula IC2} autosam-
plerE& 47 A]/\al_gi oFo] &3} Lo]eg EA
o] BAIs)g]T). ofo]£-2 Metrohm Modula IC (907 IC
pump, 732 IC detector)—E— AF8-3}ed Metrohm Met-
rosep Cation C2-150 Z#, 1.0 mL/min 44, 100 uL
Z=9lef 2.0 mM nitricacid £2]de] =H oz BAF
o}t = L] &8 Metrohm Modula ICE A}8-3}e]
Metrohm Metrosep A-SUPP-5 ¥, 0.7 mL/min §<4,
100 uL 229)2k, 1.8 mM NaHCO,/1.7 mM Na,CO, &
2|9, 02% H,S0, dst49e] =xo= BAslgvl
of w o]2AR FAL 3 ICY 77FETHA
(IDL)¢} e 27 2HRSD)= & 29 3ot



Table 2. Instrumental detection limit {(IDL) and RSD for IC
analysis (n=7).

Species NH," Na* K* Ca®* Mg* SO~ NO, CI°
IDL{ugl) 24 1.8 78 48 88 96 105 438
RSD(%) 43 16 54 09 14 49 16 38
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Fig. 1. Yearly variation of mean concentrations of water-
soluble ionic constituents between 1997 and 2006.
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Fig. 3. Long-term variation of NO® /nss-S0,%" equivalent concentration ratios between 1897 and 2006.
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2 k7] w el ZhaAd SArsET) A AsbsE 5
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7t AEEe] dE FEE AS <k 2AE
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NO; /nss-SO,7 9] ¥ &2 vha Febd S5 g
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o] 0.85ug/m*s 57} 7FRF =3, 2003d 3 20043
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RAEES FoME nss-S077 0l M & SEF B
3, 4Har 640 6.56pg/m’ R 71AF 3L el
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220k 0] Mgk} A VL gle] BQlck YubHom
71&0) e JEHE B33 ubge] sl
SO Ake) Aol o Ao nls] whzA 21
Ao} a2z 3ol & NHNO; 59 E30] 7}
2 Aoz A " F, 7k A4S NH ZAgEol
733k SO, 2} A gtsle] mlA YA el A (NH,),S0, 52+
2 Gg AAER= 7skg Holv ubdel BAdE
SO, °] CaSO,9) ez zvf Al Bkt i
o] Agsls 9)= Ao 2AFE I ¢l (Sirois and
Fricke, 1992). 644 nss-SO,* %7} A&dles 7
o3 #3}e wheF Avle] E oz FAHG
{Lee and Kang, 2001).
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Fig. 5. Monthly variation of NO, /nss-S0,%" ratio during
the study.
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dhde)] nss-Ca’™e] ¥ Ex: 486 71 ¥
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