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A Study on Chemical Characteristics of Aerosol Composition
at West Inflow Regions in the Korean Peninsula
Il. Characteristics of Inorganic Aerosol Acidity
and Organic Aerosol Oxidation
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Abstract

We examined acidity state of inorganic aerosol and oxidation state of organic aerosol by High Resolution Time
of Flight Aerosol Mass Spectrometer (HR-ToF-AMS) at Baengnyeong Super site from Jan 2012 to Dec 2013.
Additionally, we carried out the analysis for the aerosol component group of organic matter (C,H,, CH,0,, CH,0,,
C,H,O,N)) and elemental composition to calculate H/C, O/C, N/C, OM/OC and identify the oxidation state. The
aerosol chemical composition in this study is dominated by sulfate (SO,’"), nitrate (NO,") plays a smaller role in
aerosol acidity. Ammonium (NH,") was found in a formation of (NH,);H(SO,),. However, the binding formations
of NH,NO, and NH,Cl increase in the winter. C,;H,O, indicating the oxidized state of PM, , has the highest ratio of
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41% while C,H, indicating the non-oxidized state has a lower ratio of 36%, meaning that the oxidation level of

PM, , in Baengnyeong Island is high. The ratio between H/C and O/C was 1.33 and 0.78 respectively, showing the

characteristic of LV-OOA (Low volatility-Oxygenated Organic Aerosol). Acidic and oxidized aerosols sampled dur-

ing this field study were largely anthropogenic in origin from Chinese continent and photochemically aged.

Key words : HR-ToF-AMS, PM, ,, Organic matter, LV-OOA
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ZUAHA Y A 572 Fo] o]FFeEN ¥
715 ZolE DA 7 hREL] A FEqA o)At Y
A LHEES AT Aoz dEA Qo AAR
A7]1F(WHO)O A &= o] YA &8 tisto] &7
NES ANSH 1 Ge AANAIT Slek (Baker
and Foley, 2011).

dAE FAste ol TRY EEE 5 F =
S A94, dHer f7] o= HiEH, ol
g ARFESS W7 FolA BEEES ARA
FFH oz A (Sulfate)o] Fejz HEETH o]
Aol 71oshs 8 245 F AT g3t
DMS (Dimethyl sulfate)2] 7}2A4}(SO,) A8k SO,9
Akl ASHE OH 2htjzt =9} Belo] glon, oa
Arsjol elg akgle] WEKe ekl H,0,9 BalE
o] Qlt}(Langner and Rodhe, 1991). o] 3} 3=
2 TAYAA Y viE B, AAY % AN &
g - Aoz QR ARStAY EA40] ¥l
o E8HEAgo] 23 O FIFE AFH ez Hofst
710l ofeigol olc}.

3 sl Aadeie oo AAE HsE Fa
3t B2 F §7148E-2 Jimenez er al.(2009)2] Ao
A7) % A oF 20%~90%8 AAFE RO
UFEbe 31, Middlebrook er al. (1998)©] G5-o] A= 7]
% Az TAAAA BEY 10%~70%8 AAsHe
Ao ZAHe] U7l A AYHL AN
Aoz selsln girk. SRR offe $IIHEL <
917 EL Ao kg 2 AUl A WEE
7] oA 9 7HR 9 A2 o EEEE TAEY
ol 7197 249 24 2 FA4712E olsfist
712k v o] -8 Alsto|th(Alfarra er al., 2004).

glgo] B ANTEE e ARt} B - o)
s 54T e FEche e BEUE S &

oot =E

71 A A 32 A A5 &

5o} Sk} Topping er al. (2004)9] A A= o
Aot Mol iAol et E4L FskAt 2001
ACE-ASIA (Aerosol Characterization Experiment in
Asia) Campaign 7|7t F<F A5 A A oA 24,
A 9 G 087 BEo| $8H90H, Bou-
dries et al.(2004)2] ¥5Lo]| A= PACIFIC 2001 (Trace-
P, Transport and Chemical Evolution over the Pacific)
Campaign 7|7t &< ZRukch Vancouver?] Lower Fraser
Valley (LFV)ollA] o|&}F 7] dAte] B8-S 48t
of o] 99| fj7|ey TS Hot F&3]| o5}7]
A3t A7F o]FojFt}. ESE Salcedo er al. (2006)2]
Ao A= MCMA-2003 (Mexico City Metropolitan
Area field study-2003) Campaign 7]7F &2 MCMA-
2003 Campaign X% 9] NO,9} OH 2] Z-o] afs} v
SO Y ol YA YR A7 £ = ek
2 AoAE WY oA 201245 2013477
HR-ToF-AMS (High Resolution Time-of-Flight Aerosol
Mass Spectrometer)S ©]-83}] PM, o] 3}stx AH
(Sulfate, Nitrate, Ammonium, Chloride, Organic mater)
= AARte® SAsen, o] L. PM v % 33}
A S IL YA A 9 AbeE B4 5 289 A
FiBol o] F5ta o2 22 ARstuAt 54
o 2is F U =2l S g AU
Agt v A oA 7710l Adwe] A FHiet F8t
4353, 471482 C,H,0,N9 o] gagoz
sho] Al 422 EAs] oA =R §
A 249 Fejot BAL olsfste 2A%

MYE o] x4 ST ZHo
ToF-AMS®] 274 W4 2 g2l st
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Fig. 1. Location of Baengnyeong Super site for PM species intensive monitoring.

Table 1. Summary of semi-continuous monitoring equipments to measure PM mass and chemical compositions at

Baengnyeong Super site.

Item (ug/m’) Species

Time interval

Instrument Method

PM,, Organic matter, SO,”",NO,", Cl", NH,* 5min.

HR-ToF-AMS (Aerodyne, USA)  Electron Ionization (EI)

A ARt es, AR e

Ul g].g]- /H =] E/H” lr_UO“

2o N WA “I.PM =&
AIS] Aot

2.1 5% e

O 19 HYEE 7| eddEEAH L A A
BEAZOZ oF 175km, S+ AbgHE=olA 9F 185km
HolA glom, ST wiEdo] EAEHA Yot Ad
Fo a3t HiBA g ez ERE AUt

£ dFolAe 2012 1€57E 201349 1287149
717 A2 2 HR-ToF-AMS (High Resolution Time
of Flight Aerosol Mass Spectrometer, Aerodyne, USA)
& o]g3te] t7] F PM,,9) F7144E(S0,”, NO;,
CI',NH, Y& &Astgon, ZAF et A =s 4
Hekrh T3 HR-ToF-AMS©| A Z4 5 0]7] PM, 9] £
719A4= CH,, CH0, CHO, CHON,| o] &1&F
o2 Baslgon, o] E3lo] H/C, O/C, N/C, OM/
0CE A3t §719A12] 45} 428 BT

2.2 £ Wy

13} Zo] PM,,9] 3k5b8 Aol that 4

SRR
& 91914 HR-ToF-AMSE AHg3gon], 34 144

550]9t}. HR-ToF-AMS inlet Atho] 2.5 ume] &
9]74S 7FA= Cyclone (URG®, USA)S 43|38}

QIxel) of5t atal WA WA o, Hmo] o
3t %}E Z0|7] ¢34} Nafion dryer (PERMA PUR®,
USA)E AA|te] FEE 40% o]5t2 2 -5t (Lee
etal,2015). RA0] B Ao 74 © 34
& Choi et al.(2013) @ Kim et al.(2012) 5] 70|
A 5] A = o R

=A% A7E Igor 6.22A (Wavemetric, U.S.A)o] 7]
Wkt SQUIRREL (SeQUential Igor date RetRiEval.)a}
PIKA (Peak Integration by Key Analysis software)E A}
£319th. SQUIRREL-S HR-ToF-AMS®] A2 & e
Skl 3|A 3= =R A, Igor softwareS o]-&3}o] 2}
25 43 X3t} SQUIRRELY WAL 1.56D&
PM,, 429 F=5 #£48t= ol AR olA|H, Pika
o] W¥e 1.15DE CH,, CH,0,,CH,0,, CHON,
T ol 2759 Ya4REES 245k d AR
o} Xt} (Sueper et al., 2009). o]} A ALA|SE 7]7]
o] Y7 9 27 A 2] HH-& Park et al.(2015) ¥ Kim
et al.2013) 59 AoA A EoiFc,
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2012¥ ¥ 201349 7|7k
AMSE o] g3te] PM, 0] AFATE
2 A4 stgon, oo fg A%
Aste] o]ap F7]o]& AHE (secondary inorganic com-
ponents)®] AT W 714 A3} 2L B}

.

S Ao Z HR-ToF-
A9l o

3.1 PM;, R7|1' 429 A

A2 FHAAAT 354, o] ARG OlA t7] 5 ¢
Zpo] AP E L ) = Q3 2912 2 (Sun ef al., 2010),
HR-ToF-AMSE AX|7ko & 4517 wlio] A &
FEl= 47 &X gHf 9 A e RS ged
9t} of7]ol= HR-ToF-AMSZ &4 E o]z 50,7,
NO,", CI'®t NH," o]&¢] tfate] tt2 AFEofA<}
Zro] £} vy o 2 H7}5} 0 o (Fisher et al., 2011;
Zhang et al., 2007; Zhang et al., 2005b), Na*, Ca®*, K",
Mg™" F7]o]& JEEL di7] dfol2ES EHshe
HR-ToF-AMS SHZZEZoA = E4EEE 18E
A gkol olof thgt @42 lE M = Utk PM, 0l
gt o] 2 E TS AFELS I3 =50 PM,, T
of Z43t= Na', Ca™, K, Mg™ A &) i3t v &S
Z831A ghetets A2 HlaF o P gk, & o|&}
AE71499E 13E dfoll PM,, Foll EA5H= Na',
Ca™ K" Mg 4EEL K'S A 9Jstaes 32l 7]
Yo7 uHEE AEER SO,7,NO, ,CI'¢} NH," 0]
2] "3te] vlw A HA ZAgch HH EolA SAH
AT AwE W, Jeon ef al.(2015)2 2011 oA 2013
doll 24 FEHE ©]&35to] PM, ;& % F ol of
o JEENS AAISEEE PM,; ol SO 21%~
27%,NO,” 11%~18% T12]3 NH," 0] 20| 8~12% 4=
FOo2 o] 24 H 9 tjREL A5}kl Na', Ca’*, K',
Mg®" 0] 29| 2 Hat 0.8 ug/m’ o|HZA 3F7|7t
PM,; Bt AF 5% (217 pg/m’) $F9] 4% o2
gpotg

HR-ToF-AMSE ©]83 &) A= AHY w2
o]d AfEol AA|E] AAIE o] glom (Zhang er al.,
2007; Zhang et al., 2005b), 71 ¥a]E 7+ks] Aelshd
23 Zth HR-ToF-AMSZ 2249 NH," =7} &
Al A&EE Sol JEES AFTAT2ZN 5 Y

}..

rr ox

El

71 A A 32 A A5 &

L

LA

AAE NH," sERth 384 2e o (25% o|4)
A= “more acidic”2] Argjata 7FAT & glod,
I AEE QA ANES Yeddg. 2831 S3E
NO;™, CI" & SO, 40| o4& NHNO;, NH,Cl 1
231 (NH,),S0,% 22 FH= AT 344
NH," 5=} |25 NH," 52= A2 1:1 FAld] 5
A& Zoln Y= F3HE Pl “bulk neutralized”
o] Agj 2 u}oldt 4= 9lth(Zhang et al., 2005b). NH,*
9 AEsrs A(HE ALE 5= lon, of7]ofA
MW= NH4+9*] EAFS YER L, [NOL T, [5042_],
[Cl'Es E5=F Yneith

Predict NH,* = MW,,,[NO, 1+ 2[SO,” 1+ [CI] (1)

9 29 Zo] d&g: SA%Y 1:1 JAE 7E
S8 5 Y FE vlagt 23 201293 201349 BF
Agtel 2GRN vlste] £, % QAo 14 872
Aol 71L7]1= 0.761} 0.672 YA A ET} o
FEO 2 vofETh

AMSE |83t FARE A E 2003dHE 20049
7HA =18 o4, 7HEE, ASEY ST 45
- Blagk datoA o]FH Y 71&7]= 09450
7H&Eo] 1.03, A&E0] 0,992 EA U ojFHo]
o2 Ao vls SA3to] W& °l-+= Miyake 4 3}
Aol A wiEE SO, FFFoez HAHHE A AR g
ol Aog EA3}¢t}(Takegawa et al., 2006). Zhang
etal. (20142 F= BA4Y ALH 717t 5% 3%
T &gk AA 710 R LEETF w2 V1T L 9E
7h R 71t g ERsiglen, B4t 71&7]& 068,
0.66,0.742 AT/} =2 AE 2 BAEQh o=
7 w2 71 W 71EY 71E717E H wken,
I ZolHE t7] F SO,9 F7Heh HAF whgof 9%t
ABAAZE IS ST AeE A9t
E3F Sun et al.(2006)0] 2J3HH F=+ £7 9] Haze-Fog
Atgoll A A= S FIEA XS, PM, 9
PM,, 9] [NH, J/{[SO,* ]+ [NO, |} THFH]= 0.50, 0.46
©F HNO,2 H,SO, FHj2] A =7t 2 JH2 B2
aeeh FARE A2 559 Tai AFo A ZJF
bt & A&Y pHE 3~58 Yo, 159 &
TR SO,9| F=7F ABIES ol U A 7]
5= Ao g BAEQIth(Shen et al., 2012).
oje} ZE AAHH A PM,, JE2] NH," &3k

£ rlo ot
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Fig. 2. Scatter plot that compares predicted ammonium vs. measured ammonium. Predicted ammonium was calculat-
ed based on sulfate, nitrate, chloride concentrations of PM, , measured by the HR-ToF-AMS.

o] ZAFET AT AU HlEo] I8
WP oA SHE G2 o= YA 5 &Hs] 5
SEX) g A QAo Wgo] ¥8S Sjuigch 1
£ 50,9 Alslarg o @ MAEL H,S0,= =2 NH,
of &gt} F3pE T, (NHHH(SO)E A (NH,),S0,
2 oA AR A =7t EolEA Hrt

¥ NO, 9] 49 NH,'9] 57} whebel Qo) 4t
A&7} wobA YAl MER] Fta 7AYo &
XHo}ﬂl o dapzez S0 ¢ At ofFo| 9l

< o NO, ¢ A3l NH,NOE A3t Xu er al.
(2014)8] AFA SO, 9 FEE 01 o =2 A
Holl oste] B2 AASY BB wAX A
NO; of vt & =S Holu & A T3

Zolut HEoA W& S0, 9 A& 7]2er

NO2 7t 52 =2 Exdtty Rustch of 1
Y 39AME NO, 9 sZe ALHES At SO,
of vt W2 T EEXE Hlon, YAFET=
F2 7S HNO2 EA1E 7/ ol ot

WYL= 299 Y= ol AXst 2ol T+
T A2 A 58S 7HAAL glen, 7k OHeL A
H,0,9] £ SO,9| A& =8 oF 1087FF F7HA
#A B dAY B $7F 9o] He AeE 4
#] 91t} (Shaw and Rodhe, 1982). THef F=oj| A o]
st B &9 SO, 7kA7F M-S FaskH H,0,,
0,9} e AshA|9} ®H-g-5le] H,SO,2 AtstEchd

SO 8 AHEE kol =g JHoz AZFE &= 9]
o MY =o] B7)YAE ds] S A o2 AdH
THY 4 QIrk. E3E SO, 9] 74 ehd] F3}H o
A (NH,),S0,2th= F2 H,S0,°04 (NH)H(S0,)2|
AR EAstH AARe) A= E wole AR I
Hek shAek 4 Ao B402 Na'oh 22 Ayt
U oot 2 mFAR SJated FE et v
A7) 2o 235 nejstel B4 Bast k.

ru{m 1o

3.2 PM,, & SO, NO;”, NH," ME9| GtZfH|
(equivalent ratio)

< [NH4 ]/{[SO ]+[N03 13 %%* 1—3— UERY
o % 20| Adda g g Aestqrt.

=9 o] NH, wf&ae] S2E edd o7
oA SO, ¢ NO, = NH, o)) 283] 3314 AH
B Aoz wokEx|uk wgEo] 201297} 2013
Hat FFE= 07291 0.655 Uehfigich =3 A¥d
FFHE 0.61~0.845 Ueto] ZE AHoA 1.0 9]
3o We o @ HAE|glon NH, o) 93t sO,”
S} NO, 7} 523] F3HEA 23 e ZAch

T Eof WP =) A ZH R SO, A A
ol gi7] 5 FET ] FEHE A= A4 (Aque-
ous phase)9| -2} H,0,, 0,9} 22 4k2tA| (Ox1dant)
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Fig. 3. The equivalent ratio of [NH,*]/[SO,> + NO,] and daily variation of PM, , species by HR-ToF-AMS in 2012 (a) and

2013 (b).

Table 2. Equivalent ratio between [NH,"] and [SO,> + NO,]

in PM, .
Year Total Spring Summer Fall Winter
2012 0.72 0.81 0.61 0.63 0.84
2013 0.65 0.69 0.63 0.65 0.61
2 BohEh gheF oo wiEE B2 ¢ SO, #
NO, 5°] |5 ‘5} IO PRz HekEnd
FEHe A2 Asidole 2 NH9| viEo] g7
2o F&3] SO, U NO, & F3HA7172] Z3ta 2

IH o2 [NH, /{[SO,”1+[NO, 1} Gl 108
ot oo A 5A AHE GA2 FHE HolA Hrt
O 40)= 2012 39EE 497129} 20134 114
HE 1297179 S0,9 SO,”, PM, ;9] AJAE = W
3= YeRQith guz o2 S0,9) ti7] F AFAIE
o] 2dol5] SO,/ 7} 5Y F=US 7eke of o7 o
oA wiEEo] MHER o]FF SO,= At
AR FE3] AstEo] Mg oA At e] FEE
B2y Ao godd 221 SO,7t SO, 9| kA4
AFEA] 2 133 o 4o = shEE e

71 A A 32 A A5 &

‘az} Jve wane

o] ABBANA gRA HEE
949 SO,/ NH,e] W&o iz AaE o155
A H7] F NHel 93] $83] 53157 23l 3
%% 02 NHHSO,. (NH,),S0, B¢ 9]l H,S0,9]
Y2E ZAste] AYES ol Ao e,

3.3 PM,, YX}| AMItE

BP0 tf7] F wAGA Adiol AA olFel
ot FFol 2 AR AT o™ AR T3t
e o] Ao F3te Fejo YAz AT Aot
%A PM,, F7144 82 A ETL B2 o]F2 SO, 7}
Hj& 5o} (NH,),S0, 59 3t Feiz A olF
she A% ool 724 S0,7h Aalel &7 b
59| HAF(Aqueous phase)T H,0,, 0,9} 22 ASHA|
(Oxidant)ol] oJste] AP FAtHe] FFS HAH,
oj2|gt B PM, 9 FHollA & A= wdE
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Fig. 4. Time lines of SO,*, SO,, PM, , at Beangyeong Super site in March ~ April 2012 (a) and November ~ December
2013 (b).

Long et al.(2014)%] Ao A+ Sulfur®} Nitrogeno] al.(2014)9] AFA = ZArYL Akg) vh-go] &gt
ABHRS YAEE hrol vmstgon] Sulfure] 4 A7]o] 1.0 pm~18 ume] YRFETF 0.56 pm~1.0 um
© <049 ume} 0.49 um~0.95 um YA =& A8k Qo] Hjgo] An, COSE 1.0 pm~1.8 pme] AR
&8 el 202 BAE9Ih ¥ Nitrogen?] 7 H|&o] & o2 Bu39Ict CO,7 9 A 2 U

9 Fine particle 9 ¢Jo] Coarse particle (3.0 pm~ =& ?—__I'%I‘E]EE Q5o AR 9lzlo A 3dtE CO,>
720 um) G w2 4ABHES Bl Ao B4 7 2 UAE &5 (Condensation) o] U7h= Aging

o, Fine particle®] 2 F# & o] SO, 29| A3= Ao Z zo]lE Attt ESF Nitrate?] HLE
7N 71tk B skt Accumulation G4 (0.08 ole} FA Aoz e 7|7t H<9F 0.56 um~1.0
pm~1.2 um)9] YAEL 3ol e 7k (Low- pm YRR 1.0 um~1.8 ume s=7} ¢ 34 Yeh
volatility)®] §-522 A=, YA BEste = Ae AYstHon, ASHY Av= 7129 d=
Hla|g Fatde] A9 SO,7F DMS YA A9l 2 IMwr} 7hAste] 1.0 um 0|3k 22 QA A=
shkgol oa) AAES vAYAe 2 EARY  5E/ Sk Ao AUsidct. AR A7Al
(Sievering er al., 1991). Eah Abde] AATHoI oMol Zol SO AIAFE olEeluAl Farsel |
oA gRket 2 YAt £A)3He CO,79F HCO, &= g2 AkstEn], o]f g 382 PM, 2] J oA &
SO,9| Asrgat A A&HoR PAZRE A|A 3 AL Wiy PM, YA & =S 4

Hot A dRfll A Batdol AGEE etk F & o o vhE PM,; o] Bt Eatd 52
CO,", CI',NOs & 201 d9e2 Xeem ge  Aging 34 ol oste] At PM,, 0|3t 49
T Fol2o = pH7F &2 2oiYAlE © B2 Acid  Eok S45o FobE AAE A5 5 AT =5
gass (HNO,, HCDE wlAldAtollA EojeAl HE2  PM,, dxket A7 PM,; o]32] xket Bl Z40]

o 2490 FErh Uehte 949 Aging 9 Bad Ao BoEt.
e 4~ 9l (Song and Carmichael, 1999). Bian et
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Fig. 5. Variation of chemical composition of Organic matter at the Baengnyeong Super site in 2012 (a) and 2013 (b).

3.4 RIIEE 22 EY

HR-ToF-AMSo|| A
12~2009] AFAE
No| 3o g L=, 2R 150 digt B2
7] % Organic J&9] 3}8+4 EAJ1} HstE o]t
= g §83 ARE A3 20128~20134 &3
717t % Organic &S CH, (AHEER] o2 w3l
%), CH,0, AtA97} 12 Atste €hsl4), CHO,
AHa9A7E 2 o))l ghskaeay), CHON, (A4}
7b 1 o) &3tea)9] aFe R ERste 1Y 59
201293} 2013902 o] Z AR IF 7
Bt T (ug/m’) @ X 8&-& YeEhglct

3 5004 MukdoZ 201297 2013W9] YA
159 BEE CHO, vlste] @ Atste gl
CH,0,9 H|&o] Z2F 41%%} 40%2 7} 2 Aoz
vebgton, At 2 AHE Uetde CH0,9
vl go] Z+z} 23%, 23%2 Fdg Hl&S YEhf T
% - 3Rl 4RSS AXA ¥ AYE AHE
YetllE CH, 9 vl 35%%} 36%0|H, 47|53
F AstE {714 8o] BafjElo] Yeht= CH,0,%
CH,0, T 259 2 64%% 63%2 CH, o]& 1§
Hr} oF 184 Eo} HH = froo2E JES A
W o 2 Abs} Zhgof o5t o|a} {70l 2 &9 vl &
o] 2 Ao& Ueyith A & oA wiEEHE
otlF7t th7] F A YAV B SAE L 45
£ oA BAEE AR ¥48A e CHON,
ol I1F9 Z¢ 201297} 20139 2T 1% W9

w$ e HEE Ueho] & 542 Holx) g

AEEE Organic AEL m/z
H H9oA YaAdE C H, O,

71 A A 32 A A5 &

3.5 RIIEEL AHHHS

Ao @ Organic &2 AlE3tst7] fJshe] Aba
@ Axetel 2% ool Hek CH, CHO, CHO,,
CHON,9 IFo= o] 24 EXE 19 69
Uetlgich 7Hedn AL ddl= CH, 389 4katH
A @ &3kt 36%~40%2 CHO, T 22 4H3s}
° Wele] $71870] 37%~40%2 SARE ZAIS
Ut gich vH 5385 of §-ol= CH, 38 15l
33%~31%2 431900, CH,0, 18| 40%~42%
2 7kt B3k CH,0, 253} 2ol 457t @ol
| ki 247} 22%~25% 2 EF A-o| st
o 2% Z7fehoch ol% e BAT ool
CH,0,,CH,0, 154 F7h= ol Al7]o] vlaA o7
5 AFAZEOl 71 GAHE R71E2 Y d7Fel & A
2 Jod

71429 ol&aFolA CH, Fel= +2 POAS
WA o, 7Hedn AEHY A CH, FH 9
ol 250l A Ao F7lste] MEUdl AWA
c g2 WEd f71841 48kE fr1Ede] £3E 3
HlE Ro|x 3t} HR-ToF-AMS2] ZgFAH EFof A
m/z 57 G99l FEE= CH," 0|22 POAS] F835
utA 2 ARgE T (Setyan et al., 2012; Heald et al.,
2010; Aiken et al., 2008). StA|Tt 718 79] A& W=
W AFAUELIN CHT 0|22 W e v g
= Yeh L glleh wEhA £4717F 5 POAS] oA
2 718U e He Aoz WU 4 Yrk



= AEFAAGNA 7] T o2 JE2 35ty 4 A7 L YA A= g Akst 54 493

Summer Winter

(b) Spring Summer

Fig. 6. Seasonal variation of chemical composition of organic matters at the Baengnyeong Super site in 2012 (a) and

2013 (b).
1 Spring — N Summer -
.. =,
'i = CHomN
= CHOguN
i
3
o
i
& L l| . .|| ||I al l|| TN A eI
= Fall e
- CH
- CHO1
= Sg-
i
- |||| 4.||||. A.|||||.| il G Bt S ;

Fig. 7. The fragments are pie charts of OA compositions colored by the contribution of elements (C, O, H, and N) and
the average high resolution mass spectrum of OA colored by seven ion groups.

of

T TS dARF 24 st L& S §] 2014; Setyan et al., 2012). SAIRE HH == HALEH
4 A713HRHEY] 2& Zauh3-(Ozonolysis)E B3 & A&st= NO S| 2 @go] ¢ Homz {724
A et 4] #EEHM, 32 CH, 2§89 4  RAES I ¢+ e A A5 A F= A
3} Ay o GARE Aoz HotEth(Xu eral,  O2 AZECH

(B

J. Korean Soc. Atmos. Environ., Vol. 32, No. 5,2016



494 HA% - PAE - oy

oftl

LA §F U -

r [}
AN
of

3.6 R7I4=29 AEE M3l

AMS AF2AEol|A m/z 44999} CO," o] &&
= ASHE F714F 2ol Ao s gl uheS
Sl dElZ] qEel d7l $9 f71Ed9 s
et AER2 AHEE W, miz 43999 CH,0"
ol Hrt @ Atste f7lofol2EY ARE AMEE
o o] & o] 29 HlEE Tl FU1RY Ast #ES
Alstste] we A o] AtstE R7]olol=E (LV-
OOA: Low Volatility-Oxygenated Organic Aerosol), ¥+
BJubAg o] ASlE 7)o o] & (SV-O0A: Semi Vola-
tility-Oxygenated Organic Aerosol)Z F-E35F0] LERY
A S R MG EEEDIE 2 K
238l SV-00A]A LV-OOAZ ¥ 3}3lc) (Heald et
al.,2010; Takegawa et al., 2007).

a7 79 AFAHEY A FE3 m/z 44(CO,Y) /
m/z 43 (C,H,0") ¥] &3} H/C, O/C, N/C, OM/OC9] H]
£ 27te) Am AEE FRatel & 3o Fatolct

AFEE HICE] vl ALHo| Z715k1 o5 o]
L Ao yekol Aolrt 27 % 54
Uerglon, s 0/ce) vl ojgHo] 71 v
A&Ho] 7 W2 A2 2 YETh O/Ce} A
7F & OM/OC9| 9= 58 M && HIE
et giglen, A&Ho| 7P @& v E YEY
Aok f7leol2E A4S B7] S AFAIRe] 4o
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201293} 20130] Z+ZF 0.82, 0.792 A&X| g9 &
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Table 3. The mean atomic ratio measured by HR-ToF-AMS at the Baengnyeong Super site from 2012 to 2013.

Year Season H/C o/c N/C OM/OC £44/£43
Spring 1.31(0.09) 0.82(0.10) 0.009 (0.002) 221(0.13) 3.29(0.65)
Summer 1.26(0.08) 0.83(0.10) 0.005 (0.006) 222(0.13) 3.33(0.82)

2012 Fall 1.40(0.06) 0.75(0.09) 0.003 (0.004) 2.12(0.11) 2.90(0.64)
Winter 1.34(0.06) 0.70(0.09) 0.013(0.003) 2.06(0.12) 2.93(0.46)
Total 1.33(0.09) 0.79(0.10) 0.008 (0.05) 2.18(0.14) 329(1.61)
Spring 1.35(0.08) 0.79(0.09) 0.006 (0.004) 2.18(0.11) 3.54(0.64)
Summer 1.33(0.09) 0.90(0.10) 0.007 (0.003) 2.32(0.12) 4.15(1.42)

2013 Fall 1.26(0.09) 0.75(0.11) 0.013(0.004) 2.13(0.15) 4.04(0.83)
Winter 1.36(0.06) 0.73(0.08) 0.003 (0.003) 2.09(0.10) 3.24(0.64)
Total 1.32(0.09) 0.79(0.11) 0.007 (0.005) 2.18(0.15) 3.76(0.98)

mean * standard deviation
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