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Abstract
relationship among lonic compounds (NO;~, SO,27, CI~, NH,*, Na*, Ca%*, K*, Mg?*) and the acidity of PM, s were examined for
the selected six periods of the highest PM, 5 concentration from 2013 to 2014. The sulfate was dominant among inorganic
compounds in the selected PM, 5 episodes. The acidity in PM, 5 was varied depending on the air masses and season. The PM, 5
for air masses by transport from east Asia including South Korea was relatively close to be acidic compared to the air masses
travel mostly through eastern China from China into Baengnyeong Island. The sulfate could not be fully neutralized on
ammonia-poor conditions when the air masses were introduced from ammonia-poor region through eastern China. When
the airmass came from the Korea peninsula which is more likely ammonia-rich condition, sulfate and nitrate observed to be
neutralized by reacting with ammonia, resulting in relatively high PM, 5 concentration. To investigate the potential changes of
the PM, 5 concentration in Korea, it is necessary to determine the local ammonia concentration and the acidity of PM, 5, which

In order to better understand the chemical properties and acidity of PM, 5 at Baengnyeong Island, the

increase the local PM, 5 concentration by further neutralization of acidic particle by ammonia and the potential new particle
formation by the excess ammonia and other gaseous species.
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2.2.1 AIM (Ambient lon Monitor)2 0| &t
ZOIMHX| L R27|0|28E &8
Y= 7] L JHSSH 404 PM, 5 U F710]
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Table 1. The conditions of lon Chromatography (IC) opera-
tion.

Type Anion Cation
Eluent KOH (21 mM) MSA (20 mM)
Flowrate 0.25mL/min 0.25mL/min
Injection volume 50 uL 50 uL
Column lonPagAG19, AS19  lonPagCG12, CS12A

ASRS300-2 mm CSRS300-2mm
Conductivity Detector
Chromeleon 7

Suppressor
Detector
Analysis program

Fig. 1. The location of PM, 5 sampling site in Baengnyeong Island (37.96°N, 124.63°E).
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Table 2. Six episodes of High PM, 5 at Baengnyeong Island
from 2013 to 2014.

Year Season Period Case

01.11 22:00~01.14 22:00
01.1520:00~01.17 13:00
01.18 20:00~01.21 13:00
01.2201:00~01.24 05:00
07.25 00:00~07.26 04:00
02.22 10:00~02.27 14:00

2013 Winter

2013
2014

Summer
Winter

m -~ Q N T o

PM2s
m ClI
m Na*
m K

M92+
m ca®t

NH4*
Bl NOs~
m S0

1/22 1724

1/20

Fig. 2. Timelines of PM, s, CI, Na*, K*, Mg?*, Ca?*, NH,*, NO;™ and SO,% from January 10" to 25, 2013.
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glof mhE A, i, dRE shvw ® 30
ct.
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Table 3. The mean concentrations of sulfate, nitrate and
ammonium of PM, s for four cases (a, b, ¢, d) of high PM, 5

episode. (unit=pg/m?)
Index Period Sulfate Nitrate Ammonium
a 01.1122:00~01.1422:00 12.87 513 8.46
b  01.1520:00~01.17 13:00 9.49 1.82 2.63
¢ 01.1820:00~01.2113:00 13.20 9.30 7.04
d 01.2201:00~01.2405:00 13.13 3.48 4.99
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Fig. 3. Back trajectory analysis of the four cases of high PM, s event in January 2013 ((a) and (b); air masses came from over
east/northeast China to Baengnyeong Island, (c) and (d); air parcel passing over both from east/northeast china and other

parts of East Asia including South Korea).
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Fig. 4. The concentration of H*, and SO,2” at four cases
(a, b, ¢, d) of High PM, 5 episode in January (winter), 2013.
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o) 29 F3 Gmopt o] F2) ofgHir}2s)
Hh-g-oto] Faek-go] HAet Ao 2 wohE Tt

3. 3 Sulfur oxidation ratio?} Nitrogen
oxidation ratio

ALl A &St sulfur oxidation ratio (SOR)
T} nitrogen oxidation ratio (NOR) 4F& -2 ohx

I Zth (4] 2,3)

SOR =S80 /[nSO,* + nSO,]

(n; molar concentration) (2)

NOR = nNO, /[nNO;” + nNO,]

(n; molar concentration) (3)

SORY} NOR-> it o} 4t 9] 221 Akt ]
Z] Zo|t}(Kim et al., 2018; Squizzato et al., 2013; Fu et
al., 2008). SORY} NOR9] gt (H i =1)°] 1] 7}7}-%
A 7] T 22k YA B4 ol ofste] TR &40
AtehRE-go] EdkstA WAgghe ofu|gtet (Fu et al,
2008). 7] A=42] Aei7F 12 L F=E (AHEAt
HiZE7t 2o ZF7RE 73-9- SORQ] Z1-2 0.10 H|Tte =2
H 5T (Truex et al., 1980; Pierson et al., 1979).
SOR®] gto] 0.10 3t A] T 7] & oFqt7kA7t 4te}
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Table 4. The mean and standard deviation of SOR and NOR
during high PM, 5 episode.

Year Season Case SOR NOR
a 0.29"+0.08? 0.18+0.13
2013 Winter b 0.36+0.04 0.15+0.06
C 0.34+0.09 0.39+0.12
d 0.41+0.06 0.24+0.08
2013 Summer f 0.43+0.20 -
2014 Winter e 0.54+0.20 0.38+0.11

DMean, ?Standard deviation

g2 o SMtdor ASES
(Ohta and Okita, 1990).

ey Aol whE W 123 2peldo] ofsf OH7t
OFFAIZIA Wl oot A it At o= 9
APLE £45P7] w2l 523 o152 2] SOR°| =
< @ AL 7l A E A B S e
Wk (Kim et al., 2018; Zhang et al., 2018). ]2} BF}
2 74 SOR| 3] 0.1~032 &2 F¢7t vt
U=t ol W2 25, =2 5 270 oote] g
Aol o] A=A A (heterogeneous formation)©] &

oit7] &)t (Kim et al., 2018; Wang et al., 2005;

& % gt

filo

Liang and Jacobson 1999; McMurry and Wilson
1983). & A2 ¢ AFEN A4 Al SOR2
0.29~0.54% 5218 5% AH|2] SOR glo] BF
0.1 Yo tf7] F ol4telete] Fofet w50
TAYSIAT NOR2 A=d Ig= ARolA 0.15~
0.39 = Uehilith Ad di7] & 24d 9] s=71
S7Fetoll whet Atehit-g-o] Eis] AojyfTh (I 4).

= AR 29 9 2
QJ=lo] A= glon,

=] ol olste] AR TAY A] Zhited, AAME, oF
o] Z+2F 11.18 pg/m?, 3.48 ug/m’, 5.55 ug/m*> 2.2
Fardo] A Exstlv S 55 A3 B
FollA FAE =] FUAR (A a, b)o] B¢, o
A9 54 912 3 Aee] g0z dsto] hEs]
< Pttt AA4EeHE (NO,=NO +NO,) 2]
&0 FHSHAIT, vl gy SAF SollA] HlEsEe o
Hyoto] HjEo] Hof tf7] & YR FHoHA 3}
2] el Aot el MYy ER fdol HiH
= 9] Egt 7oA ARl (A ¢, )9 -5 =HIolA
HEE R Yo7t fi=o] ti7]o EAsh= of%
irhsst wgSHE ol 32| 5ol 4
7t @A HEE A SR A (A o) Al A
HE e 712715 0.141, %4 9] 2ot 9
& AH| (A2 a, b, d) Al 71871 0.393, 0.505, 0.242
= Ao 2 gajel A} Ak

20149 A4 AR FE At fE Yol vl

o] FRT FF 55 A4S FUT )77} M

=
2 FY=sleH, vl g, 2= AHl SollA vilEE=
FTHe AEYot tf7] Fo= vjEE o] PM,E
F2RRt Ao g wotdth S E UetlE 717
T3t 20132 T B A A3} F5FollA tf7]7t
FAEAUZ A (A a, b)= 7127171 0.393, 0.505
0|11 F= FH A oA ti717F -4 20148 At
e= 71&717} 0.07, 0.08, 0.122 FSE3] F9HH-g0|
dojeE & &4 Adrk

2013 o5d sk A ()9 A%, TR o
Huotz glste] 7|7t F3te] o] 71&7]7F 0~0.5

Atolo] RIS o= ALd AMEH H|&, 4HY
ZFol ofste] HiEH dRUokEe] U2 2k ¢
off 23l FHE AT o FH & Aol oste]
= t7] & dRYote ket Asstlr] o
ot}

2013\ A2 Al (a, b, ¢, d), 2014 A2 AL
(), 2013 o154 Al (f) 6717 s Abe2] SOR
7} NORQ| 3t2 747} 0.29~0.54, 0.15~0.39 50 2
AFEE QAT 91 67FA] ARl tiste] SORZEC] 0.1
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