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2 2F 1998~20041d F-Hol| Rt 1100 IA A PM, s FIAYALE AF8te] 84 S 41381
o} A77)70e] A PM,s AHEEE 13.419.6-21.7120.0 pg/m’e] HAS B, o] ARE &
=& nss-SO,2 > NH, > NO; > Ca?* > K'> Na" > CI'> Mg? €22 nss-S02 (3.41£2.42 pg/m’)o]
7P Eoke) o]k 2 9EZQ] NHy', SO, NOy 9 T 7} 0.60~1.50, 2.86~4.42, 0.24~1.57 pg/m’
2 A ol e 88%E Aot s 71U HRES 5% PRk £AS Rt nss-SO,”
< NHy', K7 52 S RO NOy#e] g2 o= bty NH,'# nss-SO,” 2 7|
AlGAIA - (NH,);H(SO.):2F (NH,),S0.2] FE|Z EA81A = AR FGET, A% £48 A4
& A3k, NHy# nss-SO7 0] FAIO] 5w o 7ehe Ftolla] whlslo] S5 SollA Ak AA
HATE AT Ao FAEATt £ BA7e] ME the NO;s % nss-Ca™*e] w7t &85 o 7]
< T e Aot Esle] T FHE A AFAGLR o)Fd Aom AU,

Abstract: The water soluble components were analyzed in the PM, s fine particles collected at the 1100 site
of Mt. Halla for the spring seasons between 1998 and 2004. The PM, s mass concentrations were within 13.4
+9.6~21.7+20.0 ug/m’, and the concentrations of ionic components were in the order of nss-SO,*~ > NH,"
> NO; > Ca®>* > K'> Na" > CI"> Mg*, in which the concentration of nss-SO,>(3.41£2.42 ug/m®) was the
highest. The concentrations of NH,*, SO,%", and NO5~, the secondary pollutants, were respectively 0.60~1.50,
2.86~4.42, and 0.24~1.57 ug/m?, which had occupied 88 % of the total ionic components, on the other hand,
the concentrations of marine species were less than 5 %. The nss-SO,>~ showed the high correlation with NH,",
K", so that NH,"and nss-SO,>~ might exist in the form of (NH,);H(SO,), and (NH,4),SO, in fine particles. From

the backward trajectory analysis, in case of high concentrations of NH,"and nss-SO,*~ simultaneously, the air
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masses were originated and stagnated at the east region of China for a while, then moved into the atmosphere

of Jeju. However, in case of NO;~ and nss-Ca**

into Jeju via the eastern China.

, the air masses originated at China and Siberia were moved

Key words : PM, 5 fine particles, ionic components, 1100 site of Mt. Halla, backward trajectory analysis
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1998-20043 E-H o)) &2}4k 1100 A ol| 4] 2 F 3 PM, 5 7] 4| H 2] 2] 58 B4 385

2 ZAs17] S8k AFrr 4F dFEAE o8 gt 0] 16.7 L/min®] 58 ZA3}th RAAS2.5-300
8] P YA E, o}F 7R FjolM = olE && = 8l AlRE AEKHoZ QAT F e AFA
g 4 Q= o 7do] miREo] QlA] 2 AAgolrtt "ot A FE 199835E] 200437k4] B2 6
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AAZ AHE Sl oleEE dVIeH9EEe] AsS 7H1998d 49 199~27Y, 19993 49 64~15Y)0l=
FFe e Aol Ak zE 2 @A AHA W ALH o7 AF AT A7) AR P
oA o] AL gl IAYAA A4 U7 Z 787°]1aL, o] F o] Smm o3l A9 &
SAEAS FA3] A% AT FUA A9 o o] &3} o] L¢] 9% imbalance”} 30 % ©] el A&
Folx A Esla Ut B AFE oy g it QUNHE AL e YA A 8E Z s67l0]th o5 A

1100m Aol A 1998 F-E] 2004 Alo]o] = £ Sl 719 A ARE x2S e, o

B PM,; o1 2E F BAo) sl ARl sl w2 A8 = Tuble 13 2T}
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AAe SAE =R AR, 944 24E T 22. NZe| 24
& d71 oA EH] FUHRE ZAFS AFolr), A8} AHE el gL 02mLE 718 T 2
= 30mLE 7hske] 253k A 7)o A 3087 &
2. oiju &3, AR} 127 <t R 8 (shaking)3le] =84 A
& £E A1 Y. ol &7]+= NalgeneAe] 125 mL
2.1. OIMIRL AlZel HDPE ¥& 242 33 AlFste] ARSI &

PM,s HAI A= AF= @Ak 1100 #1330 4 045

m ¥ EJ(Whatman, PVDF syringe filter, 13

0
2I'N, 126° 27E)°ll PM,s AFo] Z2(URG-2000-30EH)  mm)E -84 JAS AZ F AL o] & $o]
T RAAS 25 Inlete] ZEH AFAEAFH 7 2 B8 ANEE o431 t) 2001 o] oE NH,'
(Thermo Andersen Model-RAAS2.5-300)S 37 7] 2 AEdEH, YA gol2e dAEFEEEEY
olt] §7Foll AdAste] A FH [T URG Ate] E&¢] (GBA, Avanta-P), 18] 3L $0]&-2 o] &I ZnpE 1|
7] 53 A 989 X(critical orifice, BGL, DO10) 3] ¥ (Dionex, DX-500 IC, TonPac AG4A-SC/IonPac
9} AFHZ(MEDO, VP0625, 40LPM)E 283kl & AS4A-SC)& EA313th 28 2001 o] Foll=

Table 1. Sampling summary of PM, s fine particles at 1100 site of Mt. Halla, Jeju Island, during the spring seasons between

1998 and 2004.

Year 1998 1999 2001 2002 2003 2004 Total
No. of samples (total) 21 22 3 11 7 14 78
No. of samples (selected) 13 17 0 7 7 12 56
No. of Asian Dust samples® 2 - - 2 - 3 7
“Days of Asian Dust storm: 1998(4/19, 4/20), 2002(3/23, 4/10), 2004(3/30, 4/23, 5/5)
Table 2. Instrumental conditions and method detection limits (MDL) for ion chromatographic analyses.
Parameter Anion analysis Cation analysis
System Metrohm Modula IC Metrohm Modula IC
Column Metrosep A-SUPP-4 Metrosep Cation 1-2-6
4.0 mM tartaric acid/ 1.0 mM
Eluent 1.8 mM Na,CO;/1.7 mM Na,CO; pyridine-2.6-dicarboxylic acid
Suppressor 0.1% H,SO, Non-suppressor type
Flow rate 1.0 mL min™ 1.0 mL min™
Injection volume 20 uL 100 uL
Tonic species Na* NH,* K* Ca** Mg* Ccr NO;~ SO,
MDL(ug/L) 1.8 24 7.8 4.8 8.8 4.8 10.5 9.6
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Fig. 1. Frequency distribution of the mass concentrations of
PM,;s fine particles.
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Table 3. Concentrations (ug/m’) of ionic species in PM, 5 fine particles collected at 1100 site of Mt. Halla, Jeju Island during

the spring seasons between 1998 and 2004.

Statistics Mass NH,"* Na' K* Ca?*  Mg»* SO NOy CI Srgi;’ l\r/llsgzs-+ r;i_ 2252:,
Mean 17.3 0.95 0.13 0.22 0.23 0.05 3.44 0.53 0.08 3.41 0.04 0.21 0.23
S.D. 14.2 0.79 0.09 0.23 0.34 0.04 2.43 0.76 0.08 2.42 0.03 0.22 0.33
Med 13.4 0.74 0.11 0.16 0.12 0.04 2.56 0.28 0.04 2.46 0.03 0.16 0.11
Min 0.4 0.08 0.00 0.01 0.01 0.00 0.16 0.02 0.00 0.15 -0.01 0.01 0.00
Max 79.8 2.99 0.39 1.29 1.58 0.17 9.99 4.95 0.34 991 0.12 1.28 1.57

nss: non-sea salt, [nss-Ca*"] = [Ca®*] - (([Na'] X 0.04), [nss-SO,>] = [SO,*] - ([Na] X 0.251), [nss-K*] = [K*] - ([Na*] X 0.04), [nss Mg*>*]

= [Mg**] - ([Na'] X 0.04)
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Fig. 2. Frequency distributions of the concentration of ionic species in PM, s fine particles. (x-axis; Concentrations, ug/m’, y-

axis; Frequency)
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Table 4. Matrix of correlation coefficients among the ionic species of PM,s fine particles (n = 56).

4 4 " 4 " _ _ _  nss- nss- nss- nss- nss-
Mass NH," Na' Ca? K Mg* CI” NO; SO, ca SOF K' Mg CF

Mass 1

NH,* 0.61 1

Na* 0.47 -0.02 1

Ca* 0.53 0.08 0.8 1

K* 0.65 0.62 031 034 1

Mg** 053 020 073 069 036 1

cr 0.00 -0.40 0.57 024 -0.11 031 1

NO;~ 0.45 025 058 054 038 064 020 1

SO 069 095 0.6 028 072 034 -033 038 1

nss-Ca®* 053 0.08 057 1.00 036 068 023 054 028 1

nss-SO,~~  0.68 095 0.5 028 072 033 -034 037 1.00 028 1

nss-K* 064 062 030 035 1.00 035 -0.12 037 072 035 072 1

nss-Mg> 049 025 054 064 033 097 017 058 036 063 036 033 1

nss-ClI”  -0.57 -021 -088 -057 -044 -0.70 -0.10 -0.58 -039 -056 -038 -043 -0.55 1
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