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Abstract

Real-time and quantitative measurement of the chemical composition in ambient aerosols represents one of the
most challenging problems in the field of atmospheric chemistry. In the present study, time resolved application by
Aerosol-into-Mist System (AIMS) following by total organic carbon analyzer (TOC) has been developed. The
unique aspect of the combination of these two techniques is to provide quantifiable water soluble organic carbon
(WSOC) information of particle-phase organic compounds on timescales of minutes. We also demonstrated that the
application of the AIMS method is not limited to water-soluble organic carbon but inorganic ion compounds. By
correlating the volume concentrations by optical particle sizer (OPS), water soluble organic carbon can be highly
related to the secondary organic products. AIMS-TOC method can be potentially applied to probe the formation
and evolution mechanism of a variety of SOA behaviors in ambient air.
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of B4 9 719E olsliste Hl v S8ttt (Park et
al., 2015; Park et al., 2014). =84 7] A& &4
St AEAQ o RS AR o 2R},
electron ionization (El), chemical ionization (ClI), elec-
trospray ionization (ESI), 21231 atmospheric pressure
chemical ionization (APCI) 53} dA3t HA) 220t
225 (liquid chromatography, LC), 7tA3 20tE 1)
9] (gas chromatography, GC)¥ o] 7}1& @o] o]&&1
Qlth(Lin et al., 2012; Surratt et al., 2010; Lavrich and
Hays, 2007; Simpson et al., 2005; Dye and Yttri, 2005).
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oA EAo] g8f g 8 7] A& IF
(class) 2.2+ (nitrooxy)-organosulfates (Chan et al.,
2011), dimers, trimers, oligomers (Fahnestock et al.,
2014), 18] humic-like substances (Gelencser et al.,
2002) 5o glt}. 0|9} Ze Wyl e Hoal stz
gl % glohs o] Sl ke, ofakx] YL 933
70 TRNZ o7 BAATE, A d7] FA B
£ N7kl BakalA] doluhis 24k B2 A4 S v
81710 A7 W9 Ak EZE ARAE 0] §5to] &
A Z A DAt AR ARl oFt g9 expet
W A B ot 2o oAt AA B2 5=
£ 245k ol EFEAES wole AR 43A o
(Cheng et al., 2009). o]of] £ Lo 23}= =FY

2 HABSAA, FANF B AN 4IRS B

A3tz 7)40] WHE AT Ao o) o] §Hn
gt B wpHo w7 = ojelhE ASIAA CO,
9] ok ZAAZF A= =5 (Bae et al., 2004), &
L 07 BAE 189 93 o]&3} A7l thS A
4712 wAshe Welt of 3 82 A¥ 2%

(aerosol mass spectrometer, AMS)7} O:C, H
7] B39 719E ofdfishe 2 AAIRE A
H
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F7AE 600°Ce) 2= % El o [|A|(70eV)e] o7t g
A vt JEHE AT = S5k, 7] G
e BAsIde A% o Aol s @At
© ™ (Bae et al., 2007), 600°Cof| A 2] u]ZH AR
o A JEE de o flvke 2ol 3tk o]
of Clok &2 33t o] & ol&sto] EAF FEE
Sl 71 A2 A2 FEE A2 ok o] gl

photoelectron resonance capture ionization (PRCI)
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(Zahardis et al., 2006), vacuum ultraviolet single pho-
ton ionization (VUSPI) (Isaacman et al., 2012) {2
o AAT 7] AEE BAste Wol AdEx
otk 919 WHEL AAIOR AFYRE AT
9 et 4o AT AEE QA ste o B2 AzE
o] 878},

StH, 2000 d] zof ZjetE Particle into Liquid
Sampler (PILS)= 323} FefollA AHE 5710
AL S AYAA $ER B 2R 7|
&2, o]z ZutE ¥ (lon Chromatography, IC)
(Weber et al., 2001), &-8-7]&k4: (Total Organic Carbon,

Fa71S A A 3L A A 6 =

TOC) (Sullivan et al., 2006) ¥4 7]} AAs}e] AA7H
o] & HE T= 484 87|ekA (water soluble organic
carbon, WSOC)E £4135}9ith o]&, PILSo| B4 &
7] (solid-phase extraction)S A5t AX|7t G714
2 BAX3l= 7)1&0] AEE QL (Parshintsev et al.,
2010), PILS®] v}2 Time of Flight Mass Spectrometer
(ToF-MS)&} AA B isoprene Foll A 7]1%1%E %19
O:CHE9 H#g 55 A BA4st= A+ 1Y
=9t (Clark et al. 2013). 0|9} Zo], PILSS} B =
e S8 BAHo] e 4 AW e PILSY &
& ZRE & ok AT SHAIT, PILSS) £&
&L $A517) PaAE (1) PILS olgozt 24
o] ANz FAAH, () TL) $57](>90°C), (3)
SolA S5 B4, (4) o149 wicke] AH 9
I, (5) &3 o] 7|2 AA 5 £7 £ of gt

O HL Rl oo 12 o

oo E HFof|AE PILSY] fAo THE THHS W
st} n|AE A JH (mist chamber) 9} W] AE BB
7] (mist nebulizer)Z Z33t SHpo|ZE2S JE2 92
3 A 7E BR-0]AE A AH (Aerosol-into-Mist Sys-
tem, AIMS)& A4 & AZsto], TOC 2471 2f3)
7] 5 WSOCE AAIZE E45H %

2. 4 H

2.1 58 #A

7] 5 AIMS-TOCE ©]&3fe] WSOCE Azt
A5t At Bxdistn 37438tk (9= 34.9133, 7
T 126.4373)0)| 4] 20159 109 14UHE 21U71A] 7
UZE = o] o]Fojth Rxistu= T 333 mo
S| 55| fA|staL qlom, FHols AHIAl
Mol A8l A P e Fog2 AR FAXA
o] A3 YH(aF 1). AECZ oF 4km A9
Asfieto] YAAIal o] ¥ X FHoRRE FUR=
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. 1. Sampling site (Mokpo National Univeristy (MNU)) for the operation of Aerosol-into-Mist System for Water Soluble
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Fig. 2. Schematic diagram of Aerosol-into-Mist System.
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RS AAT 5 o 24AE R ol et HEH e
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Fa71S A A 3L A A 6 =

E44 B34E0] AAE EAALE wAAATE oA
7|ZAA & FEFHOo=Z TOC (Sievers 900, GE, USA)
2 By " TOC B471E A4 (on-
line)¥} A|=F<AH (grab condition)o] uct 2 A9
ol Al= TOCOf|A] 4% mith A&l o] AA|
7k 2R3k 29 20149k o] TOC i Bz
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T (ugCmd), de ZAES 133 TOCE BAH:
f71gt2 5% (ppb), 6= TOC Yz F=H<= A= &
AFH 71571 22 H7k2H(mLL), 2o f= fl
A gt F ol EA BlE(fy, fE YEhdth

2.2.2 O{apx| L

oA WEFe R §W QRFI| = PM,; A
0] 22 (URG-2000-30ENYF, URG Corp., USA)Z 53
o] 7}2] 2 (URG-2000-30F, URG Corp., USA)ol| A}2+=l
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2.2.2.1 Q7|EtA (organic carbon, OC) &
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OC¢} EC #4& ¢Jsto] A4 ©2EA7] (Lab-
based OCEC Carbon Aerosol Analyzer, Sunset labora-
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