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Abstract

Understanding sources and contributions of PM,; mass and particulate PAHs from traffic-related pollution can
provide valuable information for alleviating air contamination from car emissions in urban areas. Two sampling
sites at the Gwangju Institute of Science and Technology (GIST, 35.228°N, 126.843°E) and National institute of
environmental research NamBu Supersite (NNBS, 35.226°N, 126.848°E) were selected for comprehensive road-
oriented-PM investigations. Continuous measurements from optical particle sizer (OPS) and optical particle counter
(OPC) with 24 hr integrated filter based samplers for organic carbon, water soluble organic carbon, and Poly
Aromatic Hydrocarbons (PAHs) were conducted during Nov. 3 through 22 in 2014. As a result, PM, ;. mass concen-
trations using OPC and OPS in NNBS presented about twice higher than in GIST due to road dust impacts based
on wind direction analysis. In addition, ratios of elemental carbon (EC) to organic carbon (OC) and water insoluble
organic carbon (WIOC) to organic carbon (OC) supported an additional evidence of the primary pollutant contribu-
tions oriented from road dust. PAHSs related to 5 rings such as benzo(e&a)pyrene indicates higher associations.
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ol YoloZE (1) =2 WA A& (Park et al., 2015),
(2) MEA A4 (Baeetal., 2012; Schauer et al., 2001),
(3) A1 EA 8- A& (Schauer et al., 1999), (4) Z+& &
4 A& (Lietal., 2009; Liu et al., 2000) 2] (5) &
3}etA "Hh-2of )5t 221 AAE (Hallquist et al., 2009)
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AEE AELE U ¢ AL, AsAlA TAEHE
Hllez= A 7|l AY viE &, AX
4 Hio]a U7, Blolof upk, Hio]Z nfE FO
Z B3E= 4 9tk (Goel and Guttikunda, 2015; Berger
and Denby, 2011). E3}, Q1A G384 2HOA =29
22 NS o §T A8 NS AT 5 TR &
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al., 2007).

t}sakgFE e sl 4 (Poly Aromatic Hydrocarbon,
PAH)= ditdoz 253 LG 5 wi717tse] &
A Aa FollA LS, WA 374 o] 42l PAH
35 aakets kel sl izl FolA dA £l
g7 g= EAS AYi 9lo](Zhang et al., 2008), =
2HozRE B9 7|ogo] B =49 A%
PAHE =2HW A R o2 FES}o] 7|ofe A&
0] 83}7) %= $ht}(Jamhari et al., 2014; Khairy and Loh-
mann, 2013). €% & A] tj7] PAH B4 &= I3
3t 2.1ng/m®, 20} 2.0ng/m®, AE 1.0ng/m* 5 1.0
oA 2.1ng/m* Ato]2 X B ut 9ot (Jedynska
etal, 2014). 53], =2 9] 739 it o v 2|
3 2v) 7PhE 2 FEE YeE i (Jedynska et
al., 2014). &) AL, A2Al 2 A7), ARG ==
ol A T £XE Aulit A A-S o]-§sto] An|
A BXS BEA4% i g A A SR Sig 9
A Azl A AEE NH, 0] 7H & RE&2 &4
93, tJES 4= 9= PAH A4 E 2 2 Fluoranthene}
Pyrene, Chrysene, 1,3,5-Triphenylbenzeneo] H&E
t}(Park et al., 2015). 3}x|9t PAHS] A% z}E3} vjj7]
7kA o) lo BEA A (Schauer et al., 2001), EoF
(Liu et al., 2010), L4t 7}A A4 (Lietal., 2009) 5 &
£ A gQlo] EXIEe] glol, tf7] F mRMe] o3t
PAH 7|o{gk-s 83] &S] o= 2HAI7F 2o

ol & AFoMe E2HE FHoE FH Y F
sk 2ol A F the] F3t YA 5747 (optical particle
counter, OPC & optical particle sizer, OPS)E ©]-&35}4
£ F5TE Ao EA6t, HFTHoE TEHe
2RY 79ste % F=5 ARSI ol¢ HE
o], Bt4 BA7] U Z87]ek4 (Total Organic Carbon,

TOC) #£471E ol&sto] 34 % &3k A FolA 771
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F2Ago] og B2 WA ehEETees A7 273

B U ALEA DT 544 ]840 o] o
3 BEH 7184E FA0] BAjste] ERMoRyY
Peishe 174wl B89 JloiFe AT $A
of, 7h2m ke e ) AFEA7|] 3t PAHE £
Hoto] ERMAA FYUTE PAH HES BAshgich

&9 445 (Gwangju Institute of Science and Technol-
ogy, GIST, 35.228°N, 126.843°E) 3%, & WA A4 =2
SHEF A G t7] L dF- 5574 (National
institute of environmental research NamBu Supersite,
NNBS, 35.226°N, 126.848°E) 3% A 2A+o 2 HE]
FE 3715 E3sHe] 20149 114 3Y R 2297t
A 2047t F7o] o] AR T SHLTF AXT F
FFYA BF A 754 $74A Ite s &
2Rl A AFeg, A9 AFdTA o] o3t 2 A
13 A ddE A EE & e Xolth 7
fa7h YR FFFGA B dddr|z
AT, B A AFoFEFIAA,
AR 5 o2 37718 2 ATt 2=

F9 wFgFol FAFHIL A= o, AF
km 2 Fo] gLt YA Qlof, T
x 1840 JFL YPHoz
L 91x)e] Qek. F A4 7k AL o 625m, 30m
o] 92 634 HPHr|2E Aolo] Fglon, W
7|2 HE 2T A2l GIST, NNBS Z+zF oF 310m,
oF 125 mo|th (1 1).
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Fig. 1. (a) Time series of wind direction, speed, (b) evolution of particle volume concentrations, and (c) wind rose for
the site of Gwangju Institute of Science and Technology (GIST). (d) Two sampling locations of Gwangju Institute
of Science and Technology (GIST) and National institute of environmental research NamBu Supersite (NNBS) in
Gwangju, Korea. (f) Time series of wind direction, speed, (g) evolution of particle volume concentrations, and (e)
wind rose for the site of National institute of environmental research NamBu Supersite (NNBS).
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conversion factor, Mcf)Ql 2.40& OPC ¥ OPSo| %=
g, PM,s A3 5 (ng/m’) 2 A4St

2.4 GC/MS-TD (Gas Chromatography/

Mass Spectrometry-Thermal Desorption)
T2 9 B34 971483 PAHE GC/MS-TD
ol-g3tel BAaLt 2 T AHAA FAlo] PM,,
ALo] &2 (URG-2000-30ENYF, URG Corp., USA), o
X9 (URG-2000-30F, URG Corp., USA)2. 2 A%
jubA] PG olgste] A ofutx (Pallflex,
2500QATUP, Pall Corp., USA)2} B2 oj3}%] (PTFE,
R2PJ047, Pall Corp., USA)ol| SAJof 228 ZA54
ok ARE 24 A7 URE Aol §E mus)
Aom, A9 o2 TS A& 3.0cm® HA
(punch)E o]-gste] 47 Ad &, {2 S (3.5inch
long x 0.25inch O.D, Markes, UK)o]| ¥ o] #2&2}A]
2=l (Thermal Desorption (TD), Unity2, Markes Inter-
national, Ltd, UK)@} GC (gas chromatography (Agilent
7890A))-MS (mass spectrometer (Agilent 5975C))E ©]
gsto] EA5k¢ith. TD A2 &% (Cold Trap)ol 9

& ARE A% (-10°C) 2 AFE 4= F
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Selected lon Monitoring (SIM)& FAJo] ©| &3}
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3 ASE teich ARRR A3} 5% olye] FUE
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tional Safety & Health) T2 EZS 7|22 3 A3
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EtAEL A 7] (Labbased OCEC Carbon Aerosol Analyzer,
Sunset laboratory Inc., USA)E o]&3}3ith A EA
7= 2ol 9 F3etd By 9 HolA Fa=
of &Jgt FeHA WS 0|83t OC & ECE #4st
%%‘%ﬂ oz o ARH Y A8 D gyt 7] Al

% Bas BAsts o ol4EE: AEH ol
E}(Park et al., 2015; Bae et al., 2004). 7+2F3], EX3H
29 A ZRE 15ecm’ 2712 Hoste] E4319
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=3 A3 (100+3%)9 AT (100+3%)S
of B4 2242 vebic.

2.6 =848 /7| EHA
(water soluble organic carbon, WSOC)
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HEZ7F FAEA 2 FrE29 F2 COE AFSHA
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Fig. 2. (a1) Time series of mass concentrations by optical particle counter (OPC) & optical particle sizer (OPS), (a2)
pairwise correlation scatterplots between OPS and OPC colored by sampling days, (b1) time series of different
concentrations between OPS and OPS, (b2) time of day in different concentrations between OPS and OPS, (c1)
ratio of WIOC to OC, and (c2) pairwise correlation scatterplots between EC/OC in NNBS and in GIST.

Yet ek 2 A, GISToA= F& 300°~30° (F
)] B¢ A 5% oF 46%= 7HF ke,
210°~300° (Aol A oF 21%= YEht, BEA 2 &
AEo] FFLoE UEHT NNBSoj| A= F3F 300°~
30°(FEM) 9 A HA &4 7Y oF 56%= M =
gtow, I th2 02 210°~300° ()0l A oF 35%=
Ueht, AEA 9 AFo] FFoz yehytth o],
GISTE &4 =44, NNBSE &3} 2442 247t &
Hato] T2 Y of7] 71ogS EAEA

a3 2= FAF GISTo|A OPC, &3} NNBSojA
OPS9) 9l &A% 5= ZAilof| 2.40 Mcf (Bae et
al, 2016)5 #43to] AF =2 tehd Rojck B
717F B¢F A =571 = 2 Ao e AT
et 24 712 5 PM,, A% SEE
GIST, NNBS Z+z} H3 14.08 ug/m®, 28.97 pg/m*2 1+
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ol A oF 14w} =A YeEtitth ol GISTOlA 4%
OC F 27} Aol 2%t g3Fe] NNBSHTH Atz o
E 55 e Hr) o] EC AF =5 AuEd
GIST, NNBS Z+z} |4 1.20 pg/m°®, 1.61 pg/m°2
NNBSelA] F 0.41 pg/m® ¥4 thebt, NNBS7H 213
HiEo] o 14 i Adides g2 9% T
Ak ofofl, A Fofl gt 12 o 2N HALS
4317] g8 fr1gs F 284 fr1gad Hle

(WIOC/OC) 13 2(cl)o]l LFER) itk WIOC/OCE

Ely

277

Ay

Hol og =2 u WA R TR AT

GIST & NNBS z+z}F 5+ 0.39, 0.592, 11 8% 4
0.35 o] kol & LERi o, NNBSOf| A =4 Uelytt
TS 7 544 7 EC/OCY| oA S AvEd, &
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4 0.12ng/m*, 0.14ng/m*2 714 XL =n = g
o, benzo(b&K)fluorantheneo] z+z+ F 3.09 ng/
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Fig. 3. (a) pairwise correlation scatterplots between PAHs and EC in GIST, (b) in NNBS, (c) pairwise correlation scatter-
plots between PAHs in NNBS and in GIST, (d) PAH mass concentrations (ng/m°), (e) pairwise correlation scatter-
plots between 4 ring PAHs in NNBS and in GIST, (f) between 5 ring PAHs in NNBS and in GIST, (g) between 5 ring

PAHs and 4 ring PAHs for each sites.
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