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Abstract: The collection of atmospheric PM,, and PM, 5 particle samples was made at Gosan site of Jeju Island,
which is one of the most representative background sites in Korea. Their chemical compositions have been
analyzed to explore the pollution characteristics and emission sources. The mass concentrations of PM;, and
PM, 5 particles were 37.6+20.1 and 22.9+14.3 pg/m®, respectively, with the content of PM, 5 to PM, as 61%.
The PM, s/PM, ratios of nss-SO,>~, NO;~, and NH," were 0.94, 0.56, 1.02, respectively, indicating that these
components were distributed mostly in the fine fractions. Based on the factor analysis, it was found that the
compositions of fine particles were mainly influenced by anthropogenic sources, followed by soil or marine
sources. The results of the backward trajectory analysis indicate that the concentrations of nss-SO4*, NO;~,
NH,", nss-Ca?", and Pb were high when the air parcels moved from the China continent, while relatively low
with the air parcels coming from North Pacific Ocean and/or East Sea.
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Table 1. Instrumental detection limit (IDL) and coefficient of variation (CV) for ion chromatography analysis (n=7)

Species NH,* Na* K* Mg* SO> NO;y Cr
MDL(ugL) 119 6.2 14.1 103 8.1 9.8 4.4
CV (%) 6.1 3.1 5.1 3.6 2.2 2.7 2.0
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Fig. 1. Concentrations of ionic components in PM;, (left) and PM, 5 (right) particles.
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Table 2. Concentrations and their ratios of ionic components
in PM;y and PM, particles.

Concentrations (pg/m®)

Species Ratio
PM, 5 PM,, (PM,.5/PM )

NH,* 2.90 2.86 1.02
Na* 0.50 2.58 0.19
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nss-Ca** 0.36 0.60 0.59
Mg** 0.14 0.38 0.38
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NO;~ 2.28 4.08 0.56
Ccr 0.33 3.39 0.10
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Table 3. Varimax rotated factor loadings for PM;, components

Species Factor 1 Factor 2 Factor 3

NH,* 0.93 —0.04 -0.21
Na* -0.03 0.03 0.91
K* 0.94 0.01 0.11
nss-Ca?* 0.74 -0.02 0.20
Mg 0.14 —0.05 0.91
nss-SO,> 0.91 -0.12 -0.17
NO;~ 0.86 0.00 0.21
Clr -0.21 0.03 0.88
Al 0.17 0.67 0.07
Fe 0.48 0.72 0.17
Ca 0.19 0.78 —-0.06
Na 0.20 0.48 0.70
K 0.76 0.54 0.17
Mg 0.46 0.66 0.46
S 0.83 0.30 —-0.20
Ti 0.26 0.68 —-0.05
Mn 0.71 0.64 0.04
Ba 0.75 0.58 —-0.01
Sr 0.24 0.80 0.02
Zn 0.46 0.64 -0.19
A% —0.07 0.30 —0.26
Pb 0.86 0.42 0.00
Cr -0.07 0.59 0.38
Cu 0.37 0.80 -0.21
Ni —0.12 0.71 —0.08
Co 0.15 0.76 0.03
Mo 0.19 0.72 0.15
Cd 0.59 0.34 —-0.10
Eigenvalue 9.0 8.5 4.1

Variance (%) 26.5 25.1 12.1

Cummulative (%) 26.5 51.5 63.7

Table 4. Varimax rotated factor loadings for PM, 5 components

Species Factor 1 Factor 2 Factor 3
NH," 0.97 —-0.06 0.20
Na* 0.07 0.96 —-0.02
K* 091 0.02 0.30
nss-Ca* 0.37 0.12 0.91
Mg** 0.19 0.66 0.67
nss-SO4* 0.95 0.15 0.15
NO;~ 0.65 0.27 0.62
Cr -0.02 0.77 0.29
Eigenvalue 33 2.1 1.9
Variance (%) 40.9 25.7 23.7
Cummulative (%) 40.9 66.6 90.4

28wt st 7]+ (NOAA, National Oceanic and
Atmospheric Administration)°l|A] #-&-3}= HYSPLIT4
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(HYbrid Single-Particle Lagrangian Integrated Trajectory)
RS ol $HYL, FHAH HAT o] 0GB A
A% 2 42 ool shibwe] EYwtiE WS 7
rate] A A 9] BARZEE 5(12007h= A
AP 223 GAH 2 AAE ol ghe] A
FAGE SHLE F7I"o 2 (air parce)®] FUEZ
g 9} FoE PRI JIFARE Fig 3-45)
2ol Ehol e TF FHALRITIY), FARIAT
2, =T, s 2 dZAVTRD), SHE S
(VFhHe R /3T

WA PM,, AL FEE 7IFHY FHEE v
s B3 Table 59 Ao} o] A Z L E nss-SO2
o Fzk>m 2 >1 3+ > 1V 7>V 37
co® A e, 3717F S5 FRAGAA Al
FEZ FAEJE W 7P B3, HelE el 37
lc-):t:_

7F FAERE wol 4 ¥ e w25 UERASIT
w72 NOy™ A9 e 7403 71025 53
S o =2, AHer 708 FHAE W E2
BEE BT 22y kel NOs™ F%7F o35
o =4 vEhd AL A7)l 71| 7F o] S
73 |

et A97F @A) 3574 28Y) ¥olar, 53] o
7]o d9]H o7 NO,” A9 527t =4 Vel
wZol, vkl AFgH= v A% wvd
o} o)X E o9l A5 A, Ao F
SEFZRE 7F7F o5 S W =7 52 AF
S HolF Ut} nss-Ca?tS thA|F o2 11 77+ 11
T4 1 A B 2 e, IV 7 V
e FAYE o AR vt e PSS
HA

S PMys PIAIRA] A 7R 7 s =
R (Table 6), nss-SO7 2 A H oz vV +7+ >
T >V >1 F7F> 1 77 £22 PM,, P]Al
Aot gA tE QS By 28 V 7
A TR =2 AL 49 PM 3 Zo] AT 717
7177t o] 7+ B3 Ao ©A] 79 284 SF
Wola, o] Al7]el nss-SO,> =7t AA 453 7]
A Ao FAHEL o] Al7]9] Hlo]HE A&,
nss-SO,” TEE T4 EHAYGS TS W 7=
7 7 2o ATS Holy Utk NOy BEE thA|
Ao Z 7|F7F I 72+ M +4+-5 T33&
Ao R v k| S FHEs W
e BATh 283 V FHlA NOy X7
s Holal =t o] 9A] 7Y 28Y 9 FE 4
A S vH7] WEoly dukH AEFg= o
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Fig. 3. Five sectional classification of Northeast Asia for
backward trajectory analysis starting from Gosan area,
with respect to PM;, sampling date.

Table 5. Sectional concentrations of ionic components of
PM, particles in accordance with the pathways of
inflowing air parcels

Concentration (pg/m®)

Species
Sector I Sector 1I Sector I1I Sector 1V Sector V
NH,* 2.27 3.40 2.95 1.72 0.49
Na* 0.78 2.90 3.57 2.03 5.08
K* 0.24 0.57 0.44 0.22 0.11
nss-Ca,, 0.54 0.78 0.52 0.33 0.45
Mg* 0.20 0.44 0.46 0.25 0.67
nss-SO,>~  6.78 10.29 8.32 5.52 1.70
NO;~ 2.58 4.86 4.77 2.12 4.82
Cr 0.92 4.00 4.82 2.65 8.92

Latitude(°N)

Longitude(°E)

Fig. 4. Five sectional classification of Northeast Asia for
backward trajectory analysis starting from Gosan
area, with respect to PM,s sampling date.

2 ZA3E Bt T nss-Ca? &= 11 77 V T
ZH IV A 58 w25 eI, T 77H 1
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Table 6. Sectional concentrations of ionic components of PM, 5
particles in accordance with the pathways of inflowing

air parcels
Concentrations (pg/m°)
Species
Sector I Sector II Sector III Sector IV Sector V
NH,* 1.60 348 1.14 3.07 3.23
Na* 0.39 0.54 0.42 0.27 3.26
K* 0.17 0.55 0.12 0.33 0.28
nss-Cays 0.13 0.42 0.27 0.31 0.34
Mg* 0.08 0.16 0.11 0.10 0.47
nss-SO2~  5.14 9.08 3.48 8.89 14.60
NO;s~ 0.72 3.03 1.59 1.12 433
ClI- 0.06 0.47 0.20 0.17 0.39
T FAAE o) FEI} O e TS A
oleld M B AFEL FYs) HH, WA
S PMyg, PM,s PIMIRIA] & 392 Q1914 29 &2
EG QRS gAH R F7] dojErt iR
DE f9HAS W FEo B, AT AR e
Folut BAHE 53 B W FEst e AFS B
o] Ut} AL o] T AAH A AAZFE Al
FAG U)4e F39 0F JFS A BT Y

148 B

U ARG AF= LA H A PMy, PM,s
AR AEE A, A sk t7]eAHR 9] 274
I LAEAR S A TE PM g PM,ys B A H1%] 9]
AFEEE 2H7F 3764201 pgm’, 22.9+143 pgm’ 2
PM,s 55T PM 2] ¢ 61%5 XA 815 PM,y/
PM, SEHE A £ 23, 1914 7199 nss-
SO, NOy, NH;"& F= PM,s WA} Akl ©ol &
E &3, nss-Ca?*3}F Na', CI, Mg** A& EL 3 &
ZY YA Wo] RE3t= ASZ YERTE 28]aL
SO,/ /NO; 2] A #H]7}F PM, o2t PM,sell A Z+2} 225,
3552 i =A] A Y Ble @R o A UERS A,
o]F 3t AL ofX] ALg-el wE 19 H LHER
HjEo] AR ol vl AR o] EA W) o
Ql Ao FAEL JAARRAIHOZ IS PM,,,
PM,s PIMRR] Ao dA7|LS A 2 23,
gAA R 1973 SHdde] F3FS 7HE Bol W
PE Ao Z Yehgth 283 1 0 Z PM,0lA]
E EYS dFo] ARt iy ez ¥ & AFS
HATH 28y PMys AMIA = alSF Fao] ESR
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o AdACRE o 2 A4S B s va bgE 5
A& JeP AT 9AA 248 AAste] 2k
PMyo3t PM, 5 HIAIHA] FEES] =z

B Az 32K v HR] 9] nss-SO,>, NO;-, NH4,
nss-Ca?, Pb JEEL AIZF o2 7|77t S5

#HAtel 2

o] =R2 20089 E WSHElr]|&R e Uo7 st
SATAE] A Qg wrol FaE A9 (KRF-2008-
313-C00934).
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