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Abstract

The aerosol characteristics between haze episode and Asian dust event were identified in January and March,
2013 in Gwang-ju of Korea to investigate the metal elements, ionic concentrations and carbonaceous particles of
PM, 5 and PM,,. In the haze episode, the concentrations were increased 1~ 3.2 times of ionic species and 1.6~2.7
of metal elements. Especially, the concentration of NO,~, SO,2"and NH,* consists of 50 percent in ionic species
during haze episode that was higher than Asian dust event. This suggests that secondary aerosols from anthropo-
genic air pollution were mainly contributed by haze episode. During the Asian dust event, increase of metal con-
centrations was higher than haze episode because of remarkable increase of Ti, K and Fe originated from soil. The
concentrations of carbonaceous particles were increased 2.5 times during haze episode, and 2.4 times of OC and
2.1 times of EC during Asian dust event in PM, 5. However, these aerosol mass concentration does not affect the
OC/EC ratio. The average equivalence ratios of cations/anions in PM, 5 were 0.99 in haze episodes and 0.94 during
non-event day. The neutralization factor of NH; was higher than that of CaCO,. Futhermore, NH,* aerosol was aged
due to atmospheric stagnation that might be affected by the haze episode.
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Table 1. Chemical composition during haze episode and Asian dust.

Species Haze episode Clear day H/C ratios* Asian dust Clear day A/C ratios**
PM, 5 (ug/m?) 83 35 2.4 73 23 3.2
PM,, (ug/m®) 104 48 22 127 37 3.4
PM, s/PM, ratio 0.80 0.73 - 0.57 0.62 -

. ocC 11.3 4.5 2.5 8.8 3.6 2.4
Carbon™* 37 15 25 27 13 2.1
(ug/m’) OC/EC ratio 3.1 3.0 1.0 33 28 1.1
Cut size PM, 5 PMj,

S0,>" 14.01 5.37 2.6 15.15 4.41 34
NO;~ 16.92 5.71 3.0 20.73 5.57 3.7
Cr 1.61 0.74 22 278 1.28 22
Ion Na* 0.20 0.11 1.8 1.80 0.85 2.1
(ug/m?) NH,* 10.56 471 22 10.31 3.24 32
K* 0.55 0.17 32 1.13 0.14 8.1
Mg>* 0.02 0.02 1.0 0.38 0.12 3.2
Ca** 0.06 0.04 1.5 1.89 0.41 4.6
K 763 343 22 5,232 1,334 3.9
Ca 69.9 43.7 1.6 8,675 1,551 5.6
Ti 8.7 5.1 1.7 339 69 49
\% 5.8 2.5 2.3 22.5 5.1 4.4
Cr 40 1.5 2.7 14.0 3.2 44
Mn 35 16 22 104 24 43
Heavy metal Fe 286 139 2.1 3,736 756 4.9
(ng/m?) Ni 2.9 1.4 2.1 9.4 2.1 4.1
Cu 13.7 6.1 22 23.6 6.5 3.6
Zn 153 67 2.3 361 73 4.9
As 11.6 5.9 2.0 18.4 3.7 5.0
Se 2.4 0.9 24 5.5 0.7 7.6
cd 0.5 1.4 0.4 218 32 6.8
Pb 92 40 2.3 201 23 8.7

*Ratios of haze episode/Clear day
*#*Ratios of Asian dust/Clear day
##kConcentration of OC and EC in PM, 5
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Fig. 11. Temporal variations of OC, EC During sampling time.
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HAH sz 47 295 =71 Yol A
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gomn, At "]’“’ﬂ AlEc 238 e =E A9 v=
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A= PM, & &7 s}aau 18/\] HE]E PM( 2= inlet
<+ wA gt FAT A3 PM, 5 S7e) vlEe] F4
Aol S7F A s = AR Al vl AL Ak
7} o Fgsldeh. mx= Al (A2 Fhe] Ca 70
ng/m?’ (44 ng/m®) 1.6w}, Ti 8.7 ng/m> (5.1 ng/m?) 1.7x),
K 763 ng/m* (343 ng/m®) 2.2ul, Fe 286 ng/m> (139 ng/
m?) 2.1u}, V 5.8 ng/m® (2.5 ng/m®) 2.3u}}, Mn 35 ng/m’
(16 ng/m?) 22w}, Cr 4.0 ng/m® (1.5 ng/m?) 2.7v} =
1.6~2.78) F7}ste] SAFAl] uls] Frkekl o

Cd2 0.5ng/m® (1.4ng/m*) 2 23]2] 0.4v] ZFA3}e]
GH(E D). 5= AR Alele PMys7t S71 o &
49 =3I/ FEEHA &2 u (2F 12), 3
AL A Al FE42 BT EAR] Ti, K, Fe 59
Z71A7E FEEkEH (2 13). 53] AL A A
22 AJBuake] u)8-S Cad6%, K 28%, Fe 20%, Ti 2
7n 2%, As 3% 2 B-3x = o] Ca2l
Bo| B REE A s ez Yepdo o9
A S5 FHE A9 gEudde] 2oF vz
Alo] B Az e} w)-e g-Aksledth (Han er al., 2004b).
FEAEL] A AE AR A (F A
Zke] Cu 23.6 ng/m® (6.5 ng/m®) 3.6¥}, Ca 8,675 ng/m*
(1,551 ng/m%) 5.6u), Ti 339 ng/m> (69 ng/m>) 4.99), K
5,232 ng/m? (1,334 ng/m®) 3.9u)}, Fe 3,736 ng/m> (756
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Fig. 12. Variation of heavy metal and PM, 5 concentration during haze episode.
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Fig. 13. Variation of heavy metal and PM,, concentration during Asian dust.
Table 2. Neutralization factor in during haze episode and Asian dust.
Neutralization factor, NF
PM Haze episode 1.04
NFo o= [NH,"] = Clear day 1.27
NHF =T o o
* [nss—SO,7 1+[NO; ] M Asian dust 0.89
10 Clear day 0.99
PM Haze episode 0.01
NF [nss—Ca®*] 23 Clear day 0.01
Catt =T
[nss—SO,* 1+[NO; ] M Asian dust 0.15
10 Clear day 0.12
ng/m®) 499}, V 22.5 ng/m? (5.1 ng/m®) 4.4¥], Mn 104 3.2 Al o|2AMEo Z=3jHl2 EM

ng/m® (24 ng/m?) 4.3ul, Cr 14.0 ng/m® (3.2 ng/m®) 4.4
vl, Se 5.5 ng/m® (0.7 ng/m®) 7.6vH, Cd 218 ng/m® (32
ng/m*) 6.89), Pb 201 ng/m* (23 ng/m®) 8.70] 5 A}

Ale} vlasled 3.6~8.7v) Z=7lslgichH(® 1). Han et
al. (2004a)-> A|F=elA QAAHEAM S B3le] YA
NS AT AR 2] (S, Al
Fe, Ca, K, Mn, Ti, V, Rb), 814 (Cl, Br), A&kl 4 (S,
As, Se), 712 R4 (S, V, Ni, Si), 7} (Fe, Al, Ti, Ca,
Mn), 8] 7} (Zn, Ni, Cu), A A2 (K, Cl, ) T3
stodeh & QA7 Aol AL AF Aol Mk

A= .o
T:"%“&L‘rf

\*>

oAl Wi EHE As, Se ® A oA wWiEEE Zn,
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2 BesolAn, G F4EDE o4 W3
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E

N

|
ol2/ekel ] #Evl= e = AR Al 0.99
(0.79~1.06), 4A] 0.9 ( 37~1.61)0]8]c}. FAHA]
Gule] WAk 2 AL 19 18 03A13E NH,"
9] w7} 74} %—7}6]—MJ_ 19¢ 124]¢]l&= NO;',
14100 SO o= F7hshe of2e] w@yel o
s vehd #4024 PM g7 20 ughn’ o) ste] A
=9 o WY 5 gk

733t A} Alof| = ofo]23} Lo) &9 wEk|r} B
P2 oFol o] Frhm o8] ol Aoz u
153 g)o1}(Oh ef al., 2009), o] H Al ol A= b
9 Ay Qs A B, EEd 5 ol
Qo] FAlel 27k ARA TrEg FRE 3
A 2 BEm)7) 0.87 (0.64~0.98)2 HAMA] PM,,
Fer] el 0.87(0.70~0.9D)3} AR o] #Ab
7|7ke)| o] 2453l Ca’t EFA|Z o} HY, HCO;”
I3 COyY AR A9 A3z AlsEc) (Park
and Lim, 2006; Wang et al., 2005).
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AHIZIZE & Ak FEh AH BT 95t
A @k G)ell o8] F3he AP 3l (Galloway
and Keene, 1989). & 22] [nss—S0,* "], [NO; ], [NH, '],
[nss—Ca’*]= Z+zbe] Befexo|n] SO, ¢} Ca’*:=
HlEld AR v8slA| 43 & dEses ALgs)

A 444l NH;, CaCO;, MgCO; S0
A RS 2314 7)Y NH ¢} CaCO,0) Z317]ed =
7} A H o2 =k (Kang et al., 2009). 5= A],
AR AL gl A 2 iAke] FEbg-e Al B A
NH;9| F3}8e 7= A 1.04, A} A] 0.89, 34
A 0.99% el ond, PM, 59| 7ol FAA] 1.27
2 71 B2 3 1ok CaCOs: %= Aol H]
3 ZAF Al PMpell A 0.152 7H 22 $3H88 B
oo, mAHA] T Al e} A} Al Aol F
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NH;9| 318 1.049} 1.278 2187 $j5te] A
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Calculated NH, based on NH,NO; and
NH,HS0,=0.29 (NO;)+0.192 (S0,*") @
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X 7]7]7F 1.0050| 913, ZAFke] o] ExtEe vha
A AP EH I o] A2 Fro] Yo} 7| AA R
o] A|&xlo] FH3] Aged¥]l NH,™ o]0 9jRzn
B F459%E 7FeAdol B3t AS Ao w

BelFm ek

PR

SAN) L YAFZ A 20139 19 P,
3 AFE S vAEA s A o) 39

= 7187432 A30A A5 5

7h Al 2R AR 147 24
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